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Figure 1. The Dc. �tar Camera Attached to the Dearborn Refractor.



INTRODUCTION

The photographic observations of double stars included in the present paper were
made between October, 1946 and July, 195Z, and are a continuation of the observations
previously published by the writer. The present series of plates was taken with the
Dearborn, Sproul and Yerkes refractors, and the method used in taking and measuring
the plates is essentially the one first employed by Hertzsprung'. which reduces to a
minimum possible systematic and accidental errors.

Nearly all the observed stars are Struve double stars i separations larger than
2". Special emphasis was given to pairs where continuous series would lead to
important improvements of their orbits and to pairs with large parallaxes. Other
pairs were included on the basis of obtaining an accurate relative position, which,
compared with earlier photographic observations of high accuracy or with future ob-
servations of the same kind, would help in checking on the physical character of their
motion. For most of the pairs in the last group an accurate photographic position at
intervals of 10 to 20 years is sufficient.

INSTRUMENTATION FOiR THE DEARBORN PLATES

The Dearborn refractor. The high optical qualities of the Dearborn refractor are
well known from the fact that the companion of Sirius was discovered by Alvan Clark
when he made the initial test of the telescope. The many difficult double stars discov-
ered and measured by Burnharn and Hough are further evidence of this fact. It was
for this reason that it was decided to use the telescope for photographic measures of

double stars, even though the focal length was somewhat shorter than usually used for
this type of work.

A study of the optical system of the Dearborn refractor was first made by Fox.3

From the data derived from the Hartmann test the following least squares solution is
obtained of the Hartmann formula:

R = 1.711 + 7.416 (a - 2.906f, (1)_1

where a = (, - .2) , with X expressed in microns, and R is the focal reading in mm
measured from an arbitrary zero point. The reading for the minimum focal length is
obtained for a = 2.906 corresponding to a wavelength of X5441A.

The Hartmann formula can also be written in the following form:

f - fmin 1I
= .01 i- X _29). (2)

The coefficient .0011 is a measure of the extension of the secondary spectrum and
compares favorably with the value .0012 obtained for the Sproul and Yerkes tele-
scopes. 4 , The coefficient is the ratio between the factor 7.416 in equation (1) divided

1. A.J. 52, 1, 1946.
2. Publ. Astroph. Obs. Potsdam 24, No. 75, 1920.
3. Annals of the Dearborn Observatory, 1, 13, 1915.
4. A.J. 52, 1, 1946.
5. B.A.N. 9, 223, 1941.



by the focal length of the telescope (7050 mm).

Effective wavelengths. The photographs are confined to a. narrow part of the pris-
matic spectrum in order to reduce to a minimum the effects of dispersion caused by
the atmosphere and the objective gratings. This was accomplished by using a
Wratten light filter No. 12 (Minus Blue) in combination with Kodak Spectroscopic
Plates of Class G. The filter absorbs all light of wavelength below A5000A, while the
photographic plates of Class G have a strong sensitivity throughout the blue and green
with a maximum at A5650A, after which the sensitivity falls off sharply. An investi-
gation of the correlation between effective wavelengths and spectral types showed an
increase of 45 Angbtrdm units from a star with spectral type AO (X5445A) to a star
with a spectral type MO (X5490A). This increase corresponds to a difference of MO20
in the refraction constant. For this reason the effect of atmospheric dispersion is
sufficiently small to be entirely neglected.

Objective gratings. In Table A are given the data for the four objective gratings
used for the compensation of magnitude differences between the components of double
stars. Gratings Nos. 1, 3 and 4 have aluminum rods, while brass rods were used for
grating No. 2. The rods are mounted on 4-inch wide annular frames, with inner di-
ameter of 19 inches, and cut out of aluminum sheets 1/8 inch thick.

Table A. Dearborn Objective Gratings.

Grating No. 1 2 3 4
Width of bar 7.937 nun 5.159 mm 3.175 mm 2.381 mm
Width of spacing 7.937 mm 10.715 mm 12.700 mm 13.494 mm
Extinction of central image 1.50 mag. .85 mag. .48 mag. .35 mag.
Magnitude difference:
1st order spectrum-central image .98 mag. 1.97 mag. 3.15 mag. 3.85 mag.
2nd order spectrum-central image --- 3.39 ruag. 3.62 mag. 4.10 mag.
3rd order spectrum-central image 3.37 mag. 9.55 mag. 4.50 mag. 4.54 mag.
Distance-:

1st order spectrum-central image .242 mm .242 mm .242 mm .242 mm
I1st order spectrum-central image 7.0)8 7!D8 7108 7"08

Camera equipment. The nriginal camera used for the double star work was a
simple double slide camera with a manually operated shutter and with provisions for
manually moving the carriage holding the plate-holder in steps of 2mm in the direc-
tion of right ascension. This arrangement made it possible to obtain a series of 35
exposures in quick succassion near the optical axis of the telescope. Upon completion
of a series of exposures, the plate-holder was shifted 10 mm in declination and after
the plate-holder had been shifted to its original position in the x-coordinate a second
row followed. Upon completion of the second row the plate-holder was shifted 10 mmn
in declination, and the shutter was left open while the double star itself or a neighbor-
ing bright star was used to impress a trail across the plate, giving the orientation of
the equator of the date.

The manually operated equipment was replaced in 1951 with a unit allowing for
multiple exposures with automatic timing and plate transport. The unit has a movable
plate carriage which fits into the position of the plate-holder of the ordinar-r double
slide camera, thus allowing guiding during the exposure. The sequence of exposures
starts with an exposure of chosen length which can be varied from 1/2 second to 2
minutes. After completion of the exposure the shutter is released and the plate-holder
is moved automatically 1/10 inch to the next position by means of a turning screw.
When reaching this position the plate-holder stops and the next exposure starts
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immediately. This procedure is continued until a row of thirty-five images has been
obtained and the circuit is instantly cut off by means of a microswitch.

Upon completion of two rows of exposures a trail ir exposed on the plate for orien-
tation. For this purpose the camera shutter is mounted on a manually operated slide
which can be removed from the field of the plate.

The timing circuit providing the necessary signals for operation of the plate-holder,
the carrera shutter, and the timing of the exposures in the proper sequence of opera-
tion, is a modification of the simple cathode coupled one-kick multivibrator. The
circuit provides considerable flexibility and accuracy and was designed by Dr. A. D.
Code.

The camera shutter used in the equipment is a Wollensak shutter No. 2, which has
an opening of I inch.

The new equipment has increased considerably the quality of the images because
the manual operation of the previous equipment made it difficult to avoid vibrations
in the telescope, while the new equipment leaves the telescope undisturbed during the
taking of the plate. (See p. 8 )

The photographic plates. On the Kodak Spectroscopic Plate l03aG a 9.2 magnitude
star is obtained in 5 seconds with the Dearborn refractor, while the 103G, IIG, MG,
and IVG emulsions give respectively 8.6, 8.2, 6.8, and 5.5 magnitudes in the same
period. This range in emulsion speeds makes it possible to select an emulsion for
each object so that the exposure times can be kept between 2 and 15 seconds of time.

The scale of the Dearborn plates. The scale values have been obtained from dis-
tances between members of the Pleiades using the data published by Hayn.

The mean value is I revolution = 291'2661 t-'0010 (m.e.) on the Dearborn Gaertner
machine with designation h for a plate taken at ;- temperature of 50c Fahrenheit and
with a focal reading of 17 for the refractor. The scale value includes the factor
n = I + 0, the mean refractive index for the air at the Dearborn Observatory, "wVhich
equals 1.00028 for the scale reduction by refraction in the zenith for the latitude and
altitude (175 meters) of the Observatory, and a temperature of 400 Fahrenheit.2

"The remaining part of the differential refraction is usually small and is accounted
for by the formulae:

Ax = Ax + (B + C)y

Ay = Dy

where
A= 'k 1

2  kL = tan t sinN csc (N + b)

B+C = Z'kk 2  k 2 = cot (N+ 5)

D = •'k 2 tan N = cot 10cos t.

In dhese formulae • is the latitude of the Observatory, 6 the declination of the star,
t the hour angle, and 9' = 29'Z58 •. 1-

The formulae above take into account the effect of refraction upon the star trail
used for orientation, which gives the observed trail an inclination C relative to a trail
not affected by refraction. The formulae are based upon those developed by K6nig,
and become very simple because second order terms of x and y as well as products
and second order terms of A, B, C and D can be neglected for appro•daurtely all hour
angles up to 3 hours for stars between -100 and +750 declination, and for all hour

1. Die Pleiaden, Abh. Math. -Phys. Kl., Sichsischen Akad. d. Wis. 38, 6, 54, 1921.
2. Connaissance Des Temps, 1954, 528-529 and 633, 1953.
3. Handbuch d. Astrophysik, Bd. 1, 529, 1933.
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angles within I hour for stars between -200 and +800 declination, at an ob-erving
station with the latitude of the Dearborn Observatory.

Formulae for the same corrections have been published by Hertzsprung.L A simple
transformation of his formulae, which express the corrections of the rectangular co-
ordinates as functions of both rectangular and polar coordinates, leads to identical
expressions for the corrections as derived above.

Tables for the values of A, B, C and D were computed with entries for hour angle
and declination, so that the measured values of x and y in millimeters multiplied by
the tabulated values give the refraction in excess of the zenith refraction in units of

0001.
A series of plates was taken during period3 of good seeing to check on. the depend-

ence of focal reading upon temperature. These tests showed that the focal reading
changed by only 0.2 mm for the extreme range of temperatures, while the Rayleigh
criterion establishes a depth of the focus equal to 0.5 mm for the visual refractor with
focal ratio of 15 as in the case of the Dearborn refractor. For this reason the focal
reading was not changed between the warm and cold seasons.

The correction of the scale value with temperature is 1'0002/mm for each 3 degrees
of Fahrenheit, being +%0033 at 00 F and -. "0033 mm at 1000 F.

Measuring machines. Three different measuring machines, designated g, h and i,
were used in measuring the plates. All three were Gaertner machines. Machines g
at the Yerkes Observatory and h at the Dearborn Observatory, are the conventional
type with a screw o9 200 mm length, while the third machine has a 120 mm screw and
a movable plate carriage. Machine g was used with a projection of the image, while
the other two were used with a regular microscope.

The scales for each of the three machines for a plate taken at +500 F and for the
basic focal reading of +17.0 are as follows:

g: Imm = 29?.!2568; h: Imm = 29!12641; i: lmra = 29!'2661.

All machines have been examined for progressive and periodic errors which were
found to be negligible for the purpose of the present investigation.

INSTRUMENTATION FOR THE SPROUL PLATES

No changes were made in the instrumentation used in obtaining the Sproul plates
since it was described in the Astronor-tical Journal, Vol. 52, pp. 1-5, 1946, except that
the objective was removed from its old cell and installed in a new one in the spring of
1949. Aside from a slight change in the focal reading no other changes have been
discovered.

The Sproul plates were taken usually during the summer months with the permis-
sion of Dr. P. van de Kamp. The primary reason for continuing the previous Sproul
program was to check on possible systematic effects between the results obtained
from the Sproul and the Dearborn telescopes, but as of this date no systematic differ-
ences have been discovered.

A few of the early Sproul plates were measured on the measuring machines at the
Sproul Observatory, which carry the designations e and f, while the remaining plates
were measured on the machines g, h and i.

The scale of the Sproul plates for a focal reading of 0 and a temperature of 500 F
is: Imm = 18'.8733 (measuring machine e).

1. B.A.N. IX, 116, 1940.
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INSTRUMENTATION FOR THE YERKES PLATES

The Yerkes refractor. The Hartmann formula for the Yerkes refractor has been

described by Wesselink," who found that the wavelength for the minimum focal length
was X5540A.

Effective wavelengths. A Wratten light filter No. 12 (Minus Blue) was used in
combination with the Kodak Spectroscopic Plates of Class G. From a series of plates
the same dependence between the spectral type and effective wavelength was found as
for the Dearborn plates, the effective wavelengths being X5470A for a szar of spectral
type AO and X5550A for a star of spectral type KO. This increase in tifective wave-
length is about twice as large as found for the Dearborn and Sproul pl4es, but since
none of the pairs on the Yerkes program differ by more than a spectral class between
the components, this is of no consequence.

Most of the Yerkes plates were taken with an aperture of 24 inches except for the
very bright pairs, where an aperture of 15 inches was used. The smaller apertures
improved considerably the appearance of the images.

Objective gratings. In Table B are given the data for the four objective gratings
used for the compensation of the magnitude differences between the components. The
bars for gratings Nos. I and 2 have aluminum tubing, while those for gratings Nos. 3
and 4 are aluminum rods. The annular rings on which the bars are motnted are made
of 1/4-inch aluminum (24ST) and have inner and outer diameters of 40 Ind 52 inches
respectively for grating No. 4 and the adapter ring for the other gr.,tin~s, while the
annular rings for the remaining gratings have inner and outer diameter'3 of 24 and 32
inches. The adapter ring as well as grating No. 4 are held in position by 3 flanged
wheels. This arrangement allows the grating to revolve by means of a ,.3tor con-
trolled from the eye end of the telescope.

Table B. Yerkes Objective Gratings.

Grating No. 1 2 3 4
Width of bar 12.700 mm 7.937 mm 5.556 Il'm 3.175 mm
Width of spacing 12.700 mm 16.650 mm 20.371 i.am 18.440 mm
Extinction of central image 1.50 mag. .85 mag. .52 r ag. .34 mag.
Magnitude differences:
Ist order spectrum- central image .98 mag. 2.00 mag. Z.99 rmag. 3.90 mag.
Znd order spectrum-central image --- 3.38 mag. 3.52 mag. 4.14 mag.
3rd order spectrum-central image 3.37 mag. 9.04 mag. 4.58 mag. 4.56 mag.
Distance:
Ist order spectrum-central image .420 mm .433 mm .410 mm .493 mm
Ist order spectrum-central image 4 :'47 4.'61 4'3 7 5'.' 25

Camera equipment. Prior to March 30, 1950, the plates were taken with a simple
double slide camera with manual operation cf plate carriage and shutter. After that
date a camera attachment identical with the unit used at the Dearborn Observatory was
put into operation. The unit fits in the same position as the plate-holder for the paral-
lax camera, making the switch from one program to the other very simple.

As in the case of the Dearborn plates, the new equipment increased considerably
the average quality of the plates.

1. B.A.N. IX, 223, 1941.
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The photographic plates. Kodak Spectroscopic Plates of Class G were used through-
out the series.

The scale of the Yerker nlates. The scale values have been obtained from distances
between members o the Pleiades using the data published by Hayn! The scales for
each of the three ?:- ,ines for a plate taken at 100 C and the basic focal reading of
69.0 are as FIlows:

g: 1mm = 10t.6527; h: 1mm = 10'.%554; i: lrnu = 10"6561.

Each of these values includes the factor n = 1 + P, the mean refractive index for air
at the Yerkes Observatory (altitude 213 meters) and equals 1.00028 for a temperature

,•+50 C!2

The i emaining par, of the differential refraction was derived from tables similar
. -bose used :t the Dearborn Observatory. (See p. 3).

I^'. ' Y.rkes 7 ifractor shows a distinct relationship between focal reading and tem-
p.. -ire Th.' o.! lengty" of the objective incre-ses by 0.43 mm pr. centigrade while
t1 L:ngtLzi 1,, •i increases 0.23 mm pr. centigrade, the total effect being an in-
ci.-, e in for -, .4,..gth of 0.20 mm pr. centigrade.

The corr- -.L. .,a of scale for temperatures is .100004 for each centigrade, being
+ .0('10 at -15 0° and +'.'0010 at +350 C

r, EPRORS IN THE PHOTOGRAPHIC MEASURES OF DOUBLE STARS.

The mean . rror of the result for a single image measured with the film either
towards or away from the microscope has been deri red in the conventional way from
the internal agreement of the measures on the plate and is given separately ior the
Actcosb and A• coordinates of each plate in the tabulated measures (Table I).

The internal mean error, ei 'of the mean value o- all exposures for each coordinate
was :erived by dividing the above value for the mean error of a single image by the
square-root of the average number of measured images in the two positions of the
plate. The improvement by double measurement was therefore neglected in order to
com-?nsate in part for systematic errors inherent in the measurements, thus follow-

3ing the same procedure first outlined by Hertzsprung. A rigorous reduction of the
internal mean error, ei, depends upon the accuracy gained by measuring each coor-
dinate twice. This has been investigated by Hertzsprung4 who showed that half the
square of the mean error of a single setting is due to intrinsic errors in the image
while the other half comes from the accidental error of bisection. Accordingly, for

measurements made with both the film towards and away from the microscope, the
weight of the means of these two measures is 413 times the weight obtained for a
single image.

The actual, or external, mean error, -e, for the individual plates, can be obtained
from the residuals of the single plates from the yearly means obtained from several
plates, allowing for the orbital motion in case of rapid orbital motion within one oppo-
sition. To obtain a reliable value for this error it is necessary to have a large number
of plates enter into the discussion.

For the relationship between Fi and E e the following equation can be adopted:

3i~ 2 + 4Ep2 + Em 223/4•i p M Ee.

1. Die Pleiaden, Abh. Math.-Phys. K1., S&chsischen Akad. d. Wis. 38, 6, 54, 1921.

2. Connaissance des Temps, 1954. 528-529 and 633, 1953.

3. Publ. Astroph. Obs. Potsdam 24, No. 75, 1920.

4. Ibid.
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In this equation Ep has been defined as the plate error because it is common t o all
images on the same plate, while Fm is the personal error of measurement dependant
upon the individual measurer's systematic and accidental errors of measurement.

The square of e can be considered equal to the sum of the squares of several
errors which systematically affect all images on one plate, but accidental in the sense
that it varies from plate to plate. Although not readily defined, E p has components
arising from distortions in the film of the plate, inaccuracies in the orientation ob-
tained from the trail, and abnormal refractive properties of the atmosphere. The
median personal error, Om' has been investigated by Hertzsprung from the measures
made by 45 different persons of a plate of the double star Antares. The measures give
a median personal error of .'008 in each coordinate.

Adopting this value for e m, the above equation allows us to determine 6p when E i
a~nd 4Ee are known. The results are given in Table C for the Dearborn plates, dividing
the measures of each coordinate into two groups according to the size of the internal
mean errors. The few measures with 6i larger than ! 020 were excluded from the in-
vestigation, and also those plates where the yearly mean was derived from less than
three plates.

Table C.

Aatcosa C1 Cp m No. of Plates

" "0046 = "0l00 '.'0077 '0137 '.0090 U0080 165
.0101 e i .•0200 .0135 .0178 .0109 .0080 220

A6
".0040 e1i ..0100 .0076 .0144 .0099 .0080 197
0101=6i ."0200 .0135 .0175 .0109 .0080 191

Cp appears from this investigation to be very nearly the same for both coordinates and
for both groups of measures within each coordinate. The average value of _.010 com-
pares with the value of ±.'006 found for the Sproul plates, indicating that this error,
expressed in millimeters, is approximately the same for both telescopes.

The Yerkes material is at the present time too limited to allow a statistical inves-
tigation of the correlation between the internal and external errors.

In forming the yearly means the internal mean errors for a plate are reduced to
external errors by means of the following formula:

FEe 2-- 3/462 +A x 10-'

where the value for A is equal to 164 for the Dearborn plates, 100 for the Sproul plates,
and 64 for the Yerkes plates, all expressed in units of seconds of arc squared.

A few of the plates were measured more than once. These plates were reduced by
the formula:

--Zn 1 B x 10-6

where n is the number of times a plate is measured and where the values for B ex-
pressed in units of seconds of arc squared are as follows:

32
Dearborn: 132 +

n
32

Sproul: 68 +
n

1. B.A.N. 9, 253, 1942.
2. A.J. 51, 4, 1946.
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Yerkes: 46+ n

These reductions take into account the reduction of the accidental errors by repeated
measurements.

SUMMARY

The total weight of the results collected in the •resent paper as obtained from the
internal mean errors of the plates is 25,600,000"- with approximately equal weight
for each coordinate.

Altogether 709 plates were measured with a total of 733 plate measures and a total
number of single settings equal to 407,235.

For a single image the median mean errors are as follows:

Actcosb Ab

Dearborn I: ±."089 = -3P.0 t0084 = ±219
Dearborn 11: .073 2.5 .069 2.4
Sproul: .078 4.2 .073 3.9
Yerkes: .050 4.7 .047 4.4

The substantial decrease in the median mean errors of-Dearborn 11 compared with
Dearborn I occurred after the introduction of the automatic camera equipment. A
comparison of Dearborn II with Sproul shows that in spite of the shorter focal length
of the Dearborn telescope, the median mean errors expressed in seconds of arc are
smaller than those obtained with the Sproul refractor.
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CONTENTS OF TABLE I

Col. 1. Plate number (D Dearborn, S = Sproul, Y = Yerkes).
Col. 2. Abbreviated name of observer (see Col. 10).
Col. 3. Date of Observation (1900+).
"Col. 4. Mean value of measured ACtcosb (Equinox of date), with the internal mean

error.
Col. 5. Mean value of measured A6 (Equinox of date), with the internal mean error.
Col. 6. Number of images measured in each coordinate in two positions, film up and

down.
Col. 7. Mean error of a single image, either film up or down, in Accos 6 and A 6
Col. 8. Hour angle at which plate was taken, expressed in minutes of time.
Col. 9. Effective difference in magnitude between components, either from measure-

ments or estimates.
Col. 10. Name of Measurer, and measuring machine used:

W. R. Beardsley Brd T. C. Littlejohn Ltj
L. Binnendijk Bin P. A. Morris Mrs
J. J. Davis, Jr. Day G. Petersen (Miss) Pts
D. Duke Duk S. S. Provin Pry
L. W. Fredrick Frd H. R. Ryrner Rym
C. E. Gasteyer Gst M. C. Rymer (Mrs.) KRy
C. Garceau (Miss) Grc J. D. Schopp Sch
R. G. Hall, Jr. H11 R. A. Spong Spo
H. L. Helfer Hlf C. B. Stephenson Stp
H. M. Johnson Jns K. Aa. Strand Str
J. T. Kent Knt R.. A. Woelffer Wif
A. Krasberg Krs

Sproul Gaertner machine e
Yerkes Gaertner machine g
Dearborn Gaertner machine h
Dearborn Gaertner machine

(small) i
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No. of Images Mean Error Hour
Plate Obh. Date Aacosb m.e. AO m.e. Measured in Single Image Angle Eff. Mesa.

No. 1900+ Aacos6 A Aacosl Ab (min) Am Mach.

ADS 48 0Z 547

S 521 Str 45.877 + 2.077 f 1008 - 5.032 1 .)008 88,89 90.90 V".078 1".079 - 44 + 0.1 Rym h

Y 7 Str 46.876 + 2.030 16 - 5.085 14 21,.23 32.33 .080 .078 - 4 + 0.1 Str g

Y 1 Str .862 2.040 29 5.072 16 16.17 20.19 .119 .070 - 8 + 0.1 Rym i

D 145 Gat 49.741 + 1.907 10 - 5.146 9 64.64 65.65 .081 .069 + 35 + 0.1 Rym i
D 160 Gut .790 1.925 14 S.192 14 63.o5 63.63 .112 .109 +42 +0.1 Gut h
D 163 Gat .793 1.903 10 5.167 9 57.57 64.65 .075 .074 + 26 4 0.1 Rym i
D 166 Gut .820 1.904 11 5.173 12 58,59 63.63 .087 .094 + 47 + 0.1 Rym h
D 169 Gut .834 1.909 15 5.149 15 54.52 53.53 .111 .106 +63 +0.1 Rymi

D 325 Got 50.773 + 1.879 11 - 5.197 11 59,59 59.59 .087 .083 + 53 + 0.1 Stp g
D 328 Rym .787 1.877 10 5.189 8 64,64 64,64 .083 .067 + 15 + 0.1 Stp g
D 336 Rym .866 1.876 14 5.202 14 62,62 64,64 .113 .109 + 16 + 0.1 Rym i
D 341 Rym .964 1.835 17 5.181 15 55,57 60.62 .130 .116 + 13 + 0.1 Rym i

D 460 Gat 51.710 + 1.838 11 - 5.260 10 56.56 56,56 .079 .071 t 54 40.1 Pry g

ADS 56 Z 3061

Y 64 M11 48.924 + 4.122 6 - 6.548 6 73,71 70.69 .055 .052 + 1 + 0.2 Duk g

D 346 Gat 50.967 + 4.133 17 - 6.534 12 49.49 53.53 .118 .090 + 44 4 0.2 Stp g

ADS 60 £ 3060

Y 54 Duk 48.621 + 2.864 7 - 2.073 8 59.58 54.53 .054 .056 + 25 4 0.3 Duk g

S624 Str 49.694 + 2.825 10 - 2.052 8 56.55 60.59 .077 .062 - 28 + 0.3 Sch i

• 100 1111 .732 2.818 10 2.061 7 61.62 67.68 .080 .058 - 22 + 0.3 Duk g
Y 103 Str .825 2.859 13 2.052 14 47,39 49.49 .084 .095 +25 + 0.3 Rym i

4DS 238 £22 38 Pac AB. C

D 342 Rym 50.964 - 3.468 31 - 2.374 22 25.25 28.28 .156 .116 +48 - 0.3 Rym i

ADS 497 £42

D 48 Rym 44.802 +2.538 18 +5.310 18 63.66 68.64 .144 .145 +32 0.8 Gst h

D 175 Got k9.927 + 2.609 23 + 5.507 20 54,54 59.58 .:,9 .156 + 54 - 0.2 Duk g
D 179 Rym .937 2.593 14 5.448 11 59,59 62.62 .110 .088 + 64 - 0.2 Rym i
D 183 Rym .951 2.606 16 5.428 11 62.63 63.63 .125 .089 + 65 - 0.2 Rym i

D 347 Gut 50.967 + Z..623 13 + 5.501 11 43.43 45.45 .122 .106 + 66 - 0.2 Stp g

ADS 671 £60 1Cas

S 569 Str 47.S71 - 9.562 8 + 2.880 8 63,63 63.63 .062 .065 + 16 - 0.4 Str h
S 569 9.558 12 2.878 11 61.63 63.63 .090 .087 - 0.4 Rym h

S 594 Str 48.610 - 9.574 7 + 2.977 9 80.79 80.80 .061 .077 - 63 - 0.4 Duk g
D 63 Rym 49.034 9.540 9 3.013 9 82.82 82.82 .082 .080 + 54 0.0 Duk g
D 67 Rym 49.047 9.600 19 3.045 20 42.37 38.39 .118 .124 + 78 0.0 Rym h

D 318 Sch 50.645 - 3.627 11 + 3.295 11 60.60 61.61 .086 .085 +48 0.0 Stp g
D 329 Rym .787 9.599 8 3.310 7 65.65 65,65 .065 .055 + 16 0.0 Rym i
D 337 Rym .866 9).587 13 3.298 15 56.56 49.49 .096 .106 + 24 0.0 Rym i
D 343 Rym .964 9.645 17 3.318 15 34.34 37.38 .098 .091 +47 0.0 Rym i

D 481 Rym,Wlf 52.026 - 9.688 6 + 3.467 7 61.61 61.61 .051 .056 445 0.0 Pry g
D 482 RymWlf .026 9.663 14 3.485 14 31.30 31.31 .079 .079 + 82 0.0 KRy h
D 486 Rym .054 9.645 14 3.492 12 52,51 52.52 .102 .088 + 61 0.0 KRy h

ADS 895 -87

Y 23 Str 46.964 - 2.139 13 - 6.023 11 42.43 46,46 .086 .075 - 28 + 0.5 Str g

Y 27 Str 47.019 2.153 12 6.055 8 46.42 48.44 .081 .051 + 11 + 0.5 Str g

D 49 Rym 48.914 - 2.196 22 - 6.036 23 38.37 38.41 .133 .145 4102 + 0.5 Get h
D 55 Rym .919 2.216 14 6.079 10 74.76 73.77 .123 .088 + 56 T 0.5 Gst h

D 146 Gut 49.741 - 2.180 10 - 6.056 9 68.68 69,69 .081 .073 +47 + 0.5 Rym i
D 155 Gat .782 2.196 15 6.074 10 65.63 65.64 .117 .083 + 37 + 0.5 Got h
D 161 Got .7,0 2.196 11 6.057 10 64.65 65.65 .086 .085 + 25 + 0.5 Gst h
D 165 Gut .793 2.204 20 6.094 16 32.32 32.33 .116 .092 + 41 + 0.5 Gut h

D 326 C.t 50.773 - 2.188 17 - 6.038 35 58,58 55.55 .127 .111 +70 + 0.5 Stp g

D470 Gvt 51.783 - 2.162 17 - 6.009 14 51.54 54,56 .125 .106 442 +0.5 Gut h

ADS 1630 £o205 YA•d A,BC

SS525 Str 46.003 +8.845 5 +4.458 6 78,80 66.10 .043 .051 - 29 - 0.3 Str g
S 525 8.839 6 4.473 5 87.89 90.90 .053 045 - 0.3 Pts g
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No. of Images Mean Error Hour

Plate Obs. Date dacos6 m.e. A6 m.e. Measured in Single Image Angle Eff. Meas.

No. 1900+ Actcos6 A6 Acicos 3  A6 (min) Am Mach.

ADS 1630 (continued)

S 613 Str 49.678 + 8829 *".006 + 4!454 -%"007 59.59 60.60 ±".046 " .051 - 46 - 0.3 Duk g

D 471 Gat 51.783 + 8.792 8 + 4.471 6 43.43 43,43 .052 .036 + 59 - C.3 Wlf h

D 485 Rym,Wlf 52.040 + 8.82k 5 + 4.474 6 66.66 66,66 .042 .048 + 37 - 0.3 Pry g

D 487 Rym .054 8.821 7 4.477 8 37,37 37,37 .045 .050 + 33 - 0.3 Wlf h

ADS 1697 Z227 L Tri

S 526 Str 46.003 + 3.665 11 + 1.175 8 38.44 40,39 .068 .048 + 5 - 0.4 Str g

ADS 1860 Z 262 L Cas A.C

S 614 Str 49.678 + 6.673 13 - 2.986 12 73.77 76.77 .114 .107 - 26 + 0.2 Duk g

D 488 Rym 52.054 + 6.658 10 - 2.948 12 61.61 6Z.62 .079 .095 + 66 + 0.1 Pry g

ADS 2l1 Z 296 0 Per

D 64 Rym 49.034 -16.025 17 +10.052 17 82,82 82.82 .154 .152 + 53 - 0.4 Rym h

ADS 2218 Z 326

S 527 Str 46.003 - 4.266 20 - 5.275 12 17.17 38.38 .085 .077 0 + 0.1 Rym h

S 533 Str .008 4.246 17 5.285 8 22,21 38.38 .077 .052 + 57 + 0.1 Rym h

S 570 Str 47.972 - 4.212 16 - 5.253 18 33,34 36,36 .095 .109 - 20 + 0.1 Rym h

S 570 4.236 16 5.229 19 34.34 35.35 .093 .111 + 0.1 Str g

ADS 2757 Z443

S 571 Str 47.972 + 6.185 12 + 5.035 10 43.43 43,43 .081 .068 - 12 + 0.5 Duk g

S 571 6.179 15 5.036 14 43.43 43.43 .096 .091 +0.5 Rym h

D 51 Rym 48.917 +6.171 17 +4.954 19 72,70 72.71 .142 .162 + 33 + 0.5 Gat h

D 56 Rym .919 6.145 19 4.976 14 51.50 52.52 .134 .103 + 12 + 0.5 Gs: h

D 186 Rym 49.951 + 6.148 19 +4.978 17 56.56 58.58 .145 .126 + 8 + 0.5 Rym i

D 202 Gat 50.044 6.156 13 5.002 10 71.71 71.71 .109 .082 +48 + 0.5 Gst h

D 207 Gat .050 6.162 13 4.952 13 56.55 56.57 .099 .100 +40 + 0.5 Gst h

D 210 Ryrn .052 6.171 12 4.994 12 65.64 64.63 .100 .099 +24 + 0.5 Gst h

D 330 Rym .787 + 6.174 10 + 4.941 8 65.65 65.65 .079 .065 + 43 + 0.5 Stp g

D 344 Gst .964 6.184 15 4.SZ6 15 55.55 51.51 .112 .107 +13 + 0.5 Stp g

D 349 Gat 51.022 6.139 17 4.962 19 46.47 47.46 .119 .129 +40 +0.5 Rymi

D 351 Rym .030 6.188 15 4.964 15 62.61 62.64 .117 .118 + 9 + 0.5 Rymi

D 461 Gat .710 a 6.150 14 + 4.917 13 39.38 39.38 .083 .080 + 52 + 0.5 Wlf h

D 464 Gst .770 6.160 15 4.926 21 25,25 25,25 .076 .107 + 34 + 0.5 Gst h

D 494 Gat 52.081 6.136 10 4.933 10 46,46 46.46 .067 .066 + 40 + 0.5 WIf h

ADS 3079 £,516 39 Eri

D 65 Rym 49.034 + 3.558 24 - 5.370 20 52.53 55.57 .171 .150 +41 - 0.2 Rymi

D Z20 Gat 50.097 + 3.522 10 - 5.326 11 60.60 60.60 .078 .082 + 36 - 0.2 Duk g

D 331 Rym 50.787 + 3.580 9 - 5.347 7 62,62 61.61 .072 .058 + 47 - 0.2 Stp g

D 474 Gat 51.814 + 3.568 10 - 5.292 9 52.52 53.53 .075 .064 + 25 - 0.2 Pry g

D 475 Gat .814 3.515 10 5.338 9 63.62 58.63 .083 .068 +63 - 0.2 Gat h

D 495 Gat 52.081 3.534 18 5.270 15 34.34 34.34 .106 .089 4 67 - 0.2 Wlf h

ADS 3188 O£81 56 Per

S 528 Str 46.003 + 2.231 13 + 3.870 15 37,43 35.36 .084 .091 4 1 ÷0.2 Str g

S 528 2.248 16 3.857 15 74,75 75.73 .139 .131 - 0.1 Pts g

S 534 Str .009 2.254 17 3.850 13 31.31 31.31 .097 .070 + 9 - 0.4 Str g

S 534 2.256 17 3.842 12 39.39 39.39 .104 .076 - 0.4 Pts g

S 572 Str 47.972 + 2.224 14 + 3.917 13 35.36 36.37 .086 .078 - 1 + 0.3 Duk g

S 572 2.243 11 3.926 13 38.38 37.36 .0"9 .081 - 0.1 Duk g

ADS 3353 £572

S 529 Str 46.003 + 1.062 8 + 3.793 8 63.66 67.67 .069 .065 4 40 + 0.1 Str g

S 529 1.067 9 3.781 9 70.69 72.72 .071 .076 + 0.1 Pt-, g

S 530 Str .006 1.047 8 3.805 7 59.59 57.56 .061 .053 - 5 + 0.1 Str g

S 530 1.062 8 3.801 9 57.59 56.57 .063 .068 +0.1 Pts g

Y 29 Str 47.019 + 1.067 10 + 3.793 8 58,65 69.68 .074 .063 4 2 + 0.1 Str g

Y 61 Duk 48.788 + 1.066 4 4 3.821 5 67.66 67.65 .035 .041 - 12 4 0.1 Duk g
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No. of Images Mean Error Hour

Plate Obs. Date AacosA m.e. A6 m.e. Measur'.d in Single Image Angle Eff. Meas.

No. 1900+ Aatcosb A6 AaIcosb Ab (min) AM M-ch.

ADS 3353 (continued)

D 61 Rym 48.936 + 1"056 t'!010 + 3"804 -"008 79.79 80.80 .b85 1.073 +22 -+0.1 Ryn ih

D 62 Ryrn .977 1.041 13 3.770 13 60,61 61.61 .098 .104 + 42 + 0.1 Rym i

D 66 Rym 49.034 1.038 11 3.812 12 72,71 82.80 .095 .104 4139 + 0.1 Duk g

D 211 Rym 50.053 + 1.064 10 + 3.808 10 65.65 63.64 .079 .083 + 54 + 0.1 Get h

D 221 Got .097 1.051 8 3.842 6 59.59 61.61 .060 .046 + 55 + 0.1 Dik g

D 350 Gat 51.022 + 1.048 11 + 3.794 9 53,53 52.52 .082 .066 + 24 + 0.1 Stp g

D 352 Rym .030 1.035 13 3.872 10 51.55 55.56 .094 .07b 4 41 + 0.1 Got h

D 352 1.029 C 3.849 9 47,47 47.47 .057 .060 + 0.1 Pry g

D 358 Gat .096 1.060 8 3.818 8 58,58 60.60 .065 .058 420 - 0.1 Stp g

D 483 Gut 52.032 + 1.026 8 + 3.840 6 34.34 34.34 .047 .034 + 32 + 0.1 Pyv g

ADS 3417 £589

Y 30 Str 47.019 - 4.357 z2 + 1.482 18 44.45 46.43 .137 .118 + 47 + 0.2 Str g

T 63 Duk 48.788 - 4.336 7 + 1.487 7 62,63 65.65 .058 .053 + 90 +0.2 Duk g

D 70 aym 49.048 - 4.309 13 + 1.442 12 62.61 64.64 .104 .095 + 20 + 0.2 Rymi

ADS 3568 £62Z

Y 62 Duk 48.788 -t 0.553 11 - 2.511 10 62.58 67,67 .086 .085 + 18 + 0.1 Duk g

ADS 3572 £616 WAur

D 203 Gut 50.044 - 0.138 12 + 5.35r8 12 47,47 43.48 .082 .083 + 20 - 0.3 Gut h

D 222 Get .097 0.137 1! 5.405 12 57.54 53,56 .080 .08 - +90 - 0.3 Duk g

D 332 Rym .787 - 0.143 10 + 5.355 7 53.53 64.64 .071 .054 + 39 - 0.3 Ryym i

D 359 Got 51.096 0.128 11 5.338 12 51.51 56.56 .080 .092 + 44 - 0.3 Stp g

ADS 4099 £711

D 193 Gut 50.017 - 6.051 23 - 5.453 21 59.53 52.59 .170 .156 + 80 - 0.1 Gut h

D 212 Rymn .053 6.078 11 5.446 10 62.62 63.62 .089 .076 + 45 - 0.1 Got h

1% 230 Got .179 6.101 10 5.442 10 60.61 62.62 .076 .078 +102 - 0.1 Duk g

D 360 Got 51.096 - 6.120 18 - 5.412 16 49.49 47.47 .129 .109 + 63 - 0.1 Stp g

D 513 Rym 52.174 - 6.003 29 - 5.350 30 32.36 36.30 .168 .170 + 31 - 0.1 Gut h

ADS 4179 E738 XOri

S 531 Str 46.006 + 2.984 9 + 3.168 9 42.49 46.45 .058 .060 - 20 - 0.1 Pts g

S 531 2.984 9 3.165 8 43.45 42.43 .060 .052 - 0.1 Str g

S 535 Str .009 2.989 9 3.159 7 42.42 47.47 .061 .046 - 19 - 0.1 Str g

S 535 2.985 8 3.166 6 67.67 64.64 .062 .050 - 0.1 Pts g

ADS 4200 2742

If 65 mIl 48.999 - 3.804 9 - 0.226 7 47.48 50.48 .064 .051 - 53 - 0.2 Duk g

Y 74 HI! 49.113 3.785 8 0.228 8 61.b2 62.64 .061 .066 + 46 - 0.2 Str g

Y 107 Str 50.017 - 3.782 7 - 0.217 5 60,62 64.63 .051 .037 + 1 - 0.2 Sch i

ADS 5368 £946

D 204 Got 50.045 + 3.084 11 - 2.638 12 55.54 54.57 .080 .085 + 20 0.0 Gut b

D 213 Rym .053 3.083 14 2.643 13 45.47 42.42 .096 .084 - 31 0.0 Gut h

D 333 Rym .787 + 3.090 12 - 2.650 14 53.53 53.53 .085 .098 + 9 0.0 Rym i

D 361 Ryrn 51.145 3.111 22 2.685 26 37.37 47.47 .131 .177 + 43 0.0 Stp g

D 362 Rym .145 3.086 27 2.656 24 43.39 41.44 .170 .157 + 73 0.0 Gut h

D 365 Rym .164 3.109 28 2.620 34 39.33 36.30 .169 .193 + 15 0.0 Gut h

ADS 5400 £948 12 Lyn A.B

S 532 Str 46.006 + 1.557 28 - 0.155 20 17.19 17.22 .121 .088 - 38 + 0.6 Str g

S536 St .009 1.484 11 0.133 7 64.66 46.48 .088 .050 -42 1-0.6 Rym4i

D 361 Rymn 51.145 + 1.775 14 - 0.087 12 57.57 69.69 .104 .097 +143 + 0.6 Stp S

D 362 Rym .145 1.532 12 0.122 9 95.104 94.98 .120 .091 +73 + 0.6 Gut h

Ip 365 Ryym .164 1.500 20 0.085 21 24.33 28,24 .108 .107 + 15 + 0.6 Got h

D 367 Rym .172 1.716 17 0.066 17 64.64 52.52 .137 .122 +- 13 - 0.6 Stp S

D 477 Gut .R14 1.438 15 0.090 12 53.50 45.48 .111 .078 +120 - 0.6 Gut h

ADS 5400 £948 A.C 12 Lyn A.C

S 532 -tr 46.006 - 6.882 12 + 5.336 11 25.34 28.28 .066 .059 - 38 - 32. Str g

S 536 Str .009 6.881 8 5.310 6 68.67 83.83 .066 .054 - 42 - 0.2 Rym i
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No. of Images Mean Error Hour

Plate Obs. Date Ancos6 m.e. Lu m.e. Measured in Single Image Angle Eff. Leas.

No. 1900+ Aacos6 A6 Aecosb A6 (min) Am Mach.

ADS 5400 (continued)

D 204 Got 50.045 - 6.N84 ! .027 + 5.268 *"'015 35.33 39.3Z * "127 ± '.091 420 + 0.4 Gut h

D 213 Rym .053 7.050 30 5.293 13 18,21 22.30 .131 .065 - 31 +0.4 Gut h

D 333 Rym .787 - 6.851 8 + 5.282 8 64.65 65.65 .069 .062 + 9 + 0.4 Rymi

D 361 Rym 51.145 6.821 12 5.314 10 42.42 55.55 .079 .076 +43 - 0.1 Stp g

D 362 Rym .145 6.941 14 5.319 !1 53,57 53.47 .102 .079 + 73 - 0.1 Got h

D 365 Rym .164 6.974 20 5.316 15 29.26 25.31 .106 .081 + 15 - 0.1 Gat h

D 367 Rym .172 6.835 18 5.304 15 36.36 39,39 .105 .096 + 13 - 0.1 Stp g

D 477 Gut .814 - 6.915 14 + 5.305 16 41,33 32.Z7 .083 .084 + 20 + 0.4 Gat h

D 490 Rym,Wlt 52.079 6.966 23 5.278 10 62.62 57.56 .181 .076 +25 + 0.4 Pry g

ADS 5400 Z948 AB.C 12 Lyn AB.C

D208 Gst 50.050 - 7.415 14 5.296 14 61,61 61.61 .111 .109 - 30 40.4 Gut h

D 484 Wlf.Gst 52.038 - 7.493 10 + 5.340 11 55.55 54.56 .075 .082 +72 4 0.4 WIf h

ADS 5559 E982 38 Gem

D 197 Rym 50.028 + 3.213 24 - 6.025 29 20.21 22,22 .109 .135 +66 - 0.2 Rym i

D 216 Rym .091 3.186 13 6.012 13 56,56 57.58 .097 .096 + 1 - 0.2 Rym i

D 225 Rym .154 3.200 1V 6.022 8 61,61 64.64 .087 .068 +35 - 0.2 Rym h

D -18 Rym 52.155 + 3.239 8 - 6.045 8 65,65 65,65 .067 .068 + 33 - 0.2 Got h

D 514 Rym .174 3.188 12 6.021 10 50.50 54.54 .083 .076 - 14 - 0.2 Pry g

ADS 5983 £1066 6 Gem

S 537 Str 46.009 - 3.749 8 - 5.350 8 50,52 51.54 .059 .059 - 7 + 0.3 Str g

D 73 Rym 49.u89 - 3.724 11 - 5.199 10 78.79 79.80 .095 .085 +27 + 0.4 Rymi

D 74 Rym .111 3.757 19 5.234 13 66.65 71.71 .155 .109 -111 +0.4 Rym i

D 205 Gat 50.045 - 3.776 17 - 5.277 13 45.45 47.47 .116 .092 4 40 4 0.4 Rym i

D 231 Got .179 3.751 12 5.215 10 56.56 57.57 .092 .079 453 +0.4 Rym h

D 353 Rym 51.050 - 3.777 13 - 5.243 13 50,50 45.45 .091 .084 424 + 0.4 Stp g

D 366 Rym .164 3.749 18 5.213 19 31.31 37.37 .101 .113 4 27 0.0 Rymi

D 505 WIf 52.152 = 3.765 9 - 5.219 8 56.56 56.56 .064 .058 - 2 40.6 WIfh

ADS 6;75 £:1110 tGem

S 538 Str 46.009 - 0.801 8 - 3.177 6 79.78 78.78 .073 .054 + 23 0.0 Grc e

S 538 0.837 4 3.167 4 71.69 71.69 .032 .032 0.0 Mrs e

S 540 Str .219 0.813 7 3.147 7 64,68 67.64 .055 .053 - 16 0.0 Duk g

Y 24 Str .965 - 0.751 6 - 3.130 7 40.46 42,38 .036 .043 - 28 0.0 Str g

S 573a Str 47.972 - 0.642 6 - 2.96Z 9 29.30 32,31 .035 .050 - 31 0.0 Str h

S 573b Sty .972 0.634 !0 3.004 14 27.29 29,27 .052 .074 - 31 0.0 Str h

Y 43 Stz 48.196 0.623 8 3.010 7 73,72 67,56 .068 .055 - 27 0.0 Rym h

T 75 Sty 49.154 - 0.545 7 - 2.963 8 40.39 38.37 .044 .050 - 14 0.0 Str h

Y 82 Sty .174 0.544 4 2.969 3 46.46 46.49 .035 .021 - 22 0.0 Str h

Y 118 Hl1 51.172 - 0.345 13 - 2.839 12 17.19 17,16 .054 .050 + 6 0.0 Str g

Y 138 HI,.Knt 52.114 - 0.266 3 - 2.784 2 68.68 68.68 .022 .0:9 -26 0.0 Pry g

Y 139 HIl.Knt .114 0.269 3 2.783 2 68,68 48,68 .023 .017 - 2 0.0 Pry g

Y 145 Hlf.Prv .155 0.260 3 2.781 2 59.59 62.62 .024 .020 - 5 0.0 Pry g

ADS 6650 1196 AB.C C Cnc AB.C

S 539 Sty 46.009 + 5.644 12 - 0.566 a 57.47 51.50 .080 .056 + 51 + 0.1 Gat g

5 539 5.641 11 0.555 10 63.62 62.62 .086 .075 + 0.1 Duk g

S 541 Sty .219 5.598 10 0.560 8 68.66 69.67 .08Z .069 4 15 + 0.1 Duk g

Y 19 Sty 46.924 + 5.621 10 - 0.508 7 59.53 39.37 .075 .044 + 13 4 0.1 Str g

T 25 Sty .965 5.601 ? 0.532 6 42.54 52.58 .065 .048 - 3 4 0.1 Sty g

Y 35 Sty 47.069 5.566 17 0.572 13 31,39 35,35 .100 .075 + 3 +0.1 Str g

S 576 Bin 48.090 + 5.538 10 - 0.584 9 65,66 67.66 .080 .075 + 34 + 0.1 Duk g

S 577 Bin .090 5.562 9 0.581 9 65.65 65.65 .073 .073 + 76 . 0.1 Duk X

D 78 Rym 49.258 + 5.574 11 - 0.573 9 73.72 74,74 .092 .078 4 61 4 0.1 Duk g

D 81 Rym .278 5.578 13 0.586 12 66.62 64.63 .102 .092 * 78 + 0.1 Duk g

D 84 Rym .283 5.532 18 0.562 15 63,57 63.58 .138 .114 4 49 v 0.1 Duk g

D 89 Rym .29Q 5.589 11 0.570 8 67.61 69,70 .085 .071 + 79 4 0.1 Due g
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No. of Images Mean Error Hour
Plate Obs. Date Aacosa m.e. Ab m.e. Measured in Single Image Angle Eff. Mess.

No. 1900+ Aotcosb A6 Aacos
6  

A6 (min) Am Mach.

ADS 6650 (continued)

D 177 Got A9.936 * 51'573 t '017 - 01562 1•"014 29,29 29.29 '.G090 t!077 + 57 + 0.1 Rym i
D 182 Rym .938 5.564 21 0.606 17 50.50 56.57 .148 .129 + 5 + 0.1 Rym i
D 187 Rym .952 5.587 13 C.566 12 63.63 63,63 .101 .091 + 31 + 0.1 Duk g
D 189 Gat .955 5.556 17 0.566 15 50.54 156.55 .123 .112 + 57 + 0.1 Duk g
D 194 Got 50.017 5.608 13 0.601 10 45.45 48,49 .089 .073 4 42 + 9.1 Rym i
D 198 Rym .028 5.587 21 0.571 19 26.23 21.23 .105 .089 + 19 + 0.1 Gat h
D 228 Rym .168 5.578 9 0.583 8 63,2 65.b5 .069 .067 - 13 + 0.1 Duk g
D 354 Rym 51.050 + 5.674 12 - 0.565 11 6!,61 62.62 .698 .089 - 5 + 0.1 Gat h
D 357 Rym .088 5.660 15 0.567 18 41.45 40,40 .100 .111 + 20 + 0.1 Got h
D 363 Rym .145 5.706 9 0.546 8 6 1.67 67.67 .074 .062 + 19 + 0.1 Got h
D 368 Rym .172 5.681 10 0.558 9 6.1.64 65.63 .. 83 .071 - 13 + 0.1 Got h
D 371 Got .219 5.699 9 C.538 9 60.60 60.60 .071 .073 + 18 + 0.1 Got h
D 372 Got .219 5.691 11 0.576 10 42.42 42,42 .070 .064 + 43 + 0.1 Got h

D 478 Gat 51.814 + 5.714 7 - 0.538 7 66.66 66.66 .054 .056 - 28 +0.1 Got h
D 496 Gst 52.101 5.729 9 0.517 8 62,62 61.62 .072 .064 + 1 +0.1 Got h
D .097 Got .101 5.750 8 0.513 6 58.58 58.58 .059 .048 + 82 + 0.1 Pry g
D 499 Got .109 5.713 6 0.512 6 66.66 66.66 .050 .053 + 80 + 0.1 Pry g
D 503 Wlf .114 5.764 11 0514 10 33.33 33.33 .064 .059 + 39 + 0.1 Got h
D 506 Wif .153 5.725 7 0.539 7 65.65 65,66 .058 .056 + 9 + 0.1 Got h

ADS 7139 £1300

Y 26 Str 46.965 - 0.914 10 - 5.146 9 46.52 50,46 .072 .065 + 2 + 0.2 Str g
Y 36 Str 47069 0.881 14 5.168 15 31.37 36.37 .112 .092 + 7 +0.2 Str g

Y 68 Duk 49.037 - 0.900 7 - 5.168 8 69.67 67.66 .059 .063 + 50 + 0.Z Duk g
D 79 Rym .258 0.918 21 5.180 24 60,66 58.62 .169 .187 +43 + 0.; Got %
D 82 Rym .278 0.890 14 5.171 11 80.85 86.86 .131 .099 + 63 + 0.2 Rym i
P 85 Rym .283 0.890 18 5.141 19 68.68 65.64 .144 .155 +41 + 0.2 Gat h

D 178 Got 49.936 - 0.685 18 - 5.153 16 45.44 46.46 .118 .108 452 + 0.2 Gat h
D 229 Rym 50.168 0.910 19 5.169 17 66.66 66.66 .152 .135 - 21 + 0.2 Got h
D 235 Rym .Z00 0.918 13 5.138 17 63.63 60.60 .105 .132 - 9 + 0.2 Got h
P' 239 Gdt .241 0.875 17 5.177 16 57.57 59.59 .128 .125 + 11 + 0.2 Got h
D 240 Got .260 0.889 13 5.182 14 57.58 57.58 .100 .105 + 14 + 0.2 Got h

D 355 Rym 51.050 - 0.888 18 = 5.196 16 64.63 60.60 .14' .128 + 12 + 0.2 Gat h
D 369 Rym .172 0.866 14 5.189 13 64.63 63.64 .114 .106 - 19 + 0.2 Got h
D 373 Got .219 0.862 12 5.180 13 60.58 58,61 .093 .098 + 54 + 0.2 Got h

D 516 Rym 52.204 - 0.865 12 - 5.178 11 66.61 61.63 .095 .086 + 9 + 0.2 Got h
D 531 Got .292 0.868 7 5.205 8 64.64 64.64 .059 .062 + 37 + 0.2 Pry g

ADS 7251 E1321

Y 20 Str 46.924 +17.863 6 + 4.091 6 39.36 37.39 .038 .034 - 1 + 0.2 Str g
Y 37 Sti 47.110 17.886 18 4.037 10 28.31 30.32 .095 .059 - 30 - 0.2 Str g

D 77 Rym 49.256 +17.853 11 + 3.823 9 74.76 79.79 .092 .077 + 59 + 0.2 Rym h
D S0 Rym .258 17.u69 10 3.832 9 66.66 66.66 .079 .075 + 64 + 0.2 Sch i
D 83 Rym .278 17.863 11 3.831 9 67.67 67.67 .091 .072 +87 + 0.2 Rym h
D 86 Rym .283 17.833 15 3.859 11 54.51 54.52 .110 .082 + 67 + 0.2 Gst h

D 190 G-t 49.955 +17.868 16 + 3.795 15 59.60 61.61 .122 .116 + 43 4 0.2 Got h
D 195 Got 50.018 17.832 15 3.814 9 63.63 63.63 .120 .068 + 23 + 0.2 Ltj i
D 199 Rym .029 17.869 12 3.779 10 62.62 63.63 .097 .083 + 46 + 0.2 Got h

D 356 Rytn 51.050 ÷17.863 11 + 3.733 11 65.65 65.65 .089 .086 + 33 + 0.2 Got h
D 364 Ryrn .145 17.837 12 3.686 9 65.65 65,65 .093 .071 + 41 + 0.2 Kra h
D 364 17.833 12 3.663 10 65.65 65.65 .093 .080 + 0.2 Rym i
D 370 Rym .172 17.880 19 3.685 18 25.26 27,27 .095 .095 - 1 + 0.2 Spo h
D 394 Rym .306 17.832 13 3.668 11 59,60 64.64 .101 .C88 + 50 + 0.2 Spo h

D 491 RymWlf 52.079 +17.863 S + 3.591 9 33.33 33.33 .049 .052 +40 + 0.2 Got h
D 510 Rym .156 17.866 13 3.569 13 33.33 33.33 .075 .073 0 + 0.2 Got h
D 517 Rym .205 17.852 8 3.573 6 66.66 66.66 .064 .053 + 29 + 0.2 Rym i

ADS 7380 £1355

y U17 HII 51.257 - 0.744 5 + 2.190 4 50.50 50.5Sr .033 .025 + 53 + 0.2 Pry g

ADS 7402 £1351 2. UMa

D 241 Rym 50.277 -22.753 11 - 0.309 9 40.40 40.40 .066 .056 + 13 + 0.5 Rym i
D0249 Rym .332 22.740 22 0.344 17 33.33 33.33 .126 .096 + 66 + 0.5 Rym i
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SNo. of Images Mean Error HourP.No m.e. Measured in Single Image Angle Eff. Meas.

Not. 1D00+ Acecosa A8 AcIcos6 A6 (min) Am Mach.

ADS 1402 (continued)

D 527 Rym 5Z.289 -Z2."696 t!032 - 0."260 t ':023 42.39 36,36 _t.206 t !138 + 41 + 0.5 Rym i

D 534 Rym .319 22.745 18 0.348 14 47.48 48.53 .127 .102 + 44 + 0.5 Rym i
D 538 Rym .322 22.727 16 0.205 13 29.29 29,9 .086 .068 + 43 + 0.5 Rym i

ADS 7724 1,1424 Y Leo

Y 21 Str 46.924 + 3.628 8 - 2.107 7 46,46 51.50 .051 .047 - 6 + 0.2 Rym i

Y 77 Str 49.155 3.657 6 - 2.152 5 46,48 49.48 .039 .036 - 31 + 0.2 Duk g

ADS 7778 £1434

Y 31 Str 47.047 - 6.334 20 + 0.799 22 24.24 28.28 .097 .119 + 7 + 0.2 Ryrn i

D 191 Gut 49.955 - 6.406 23 + 0.854 24 52.53 55.53 .164 .174 + ZI + 0.2 Duk g

D 196 Gst 50.018 6.330 20 0.836 20 56.60 58.55 .155 .153 4 16 +0.2 Gst h

D 200 Rym .029 6.309 2Z 0.872 17 49.50 50.49 .151 .116 + 16 + 0.2 Gst h

D 217 Rym .091 t.369 33 0.794 25 51.51 56.53 .234 .183 + '3 + 0.2 Rym i

D 374 Gst 51.219 - 6.348 21 + 0.833 18 58.56 56.57 .158 .133 4 21 + 0.2 Gat h

D 384 Rym .298 6.369 15 0.840 15 62.63 63.63 .116 .122 - 2 + 0.2 Gst h

D 395 Rym .306 6.390 14 0.849 14 56.56 56.56 .304 .103 + 21 + 0.2 Prv g

D 480 Gst .940 - 6.346 16 + 0.875 15 45.45 47.53 .108 .107 +. 19 + 0.z Gst h

D 492 Rym.Wlf 52.080 6.366 14 0.851 14 39.39 38.38 .085 .086 + 34 + 0 a'tym i

D 498 Gst .101 6.362 12 0.845 13 60,64 61.64 .096 .100 +30 + 0.2 Gst h

D 507 WIf .153 6.345 14 0.851 11 63.63 62.62 .111 .089 + 12 + 0.2 Gst h

D 511 Rym .156 6.341 21 0.825 19 28.29 28.29 .111 .100 4 15 +0.2 WIf h

D 518 Rym .205 6.397 8 0.835 7 65,65 65,65 .061 .056 + 31 -: 0.2 Pry g

ADS 8065 £1510

D 192 Gst 49.955 - 2.347 19 + 4.380 22 42.41 40.42 .123 .142 + 32 4 0.3 Rym i

" 214 Rym 50.072 2.338 21 4.387 19 41.41 43.44 .131 .125 + 14 +0.3 Rym i

"D 218 Rym .092 2.342 16 4.481 18 46.46 48.50 .107 .129 + 29 + 0.3 R, ii

D 224 Gst .135 2.339 20 4.418 20 36.36 37.38 .121 .120 4 37 + 0.3 Rym i

D 375 Gst 51.219 - 2.382 13 + 4.456 12 62.59 62.63 .102 .095 Z7 + 0.3 Gst h

D 385 Rym .298 2.31C 15 4.405 13 54.54 55.55 .110 .099 4 17 r 0.3 Stp g

D 396 Rym .306 2.354 10 4.407 8 58.58 59.59 .073 .058 . 24 4 0.3 Pry g

D 522 WIf 52.268 - 2.366 10 + 4.478 10 66.66 66.66 .077 .084 + 9 + 0.3 WIf h

ADS 8108 £1520

D 528 Rym 52.289 3.420 8 +12.189 8 66.66 66.66 .066 .066 - 2 - 0.4 WIf h

D 539 Rym .322 3.424 12 12.165 11 61.61 61.60 .092 .085 +25 - 0.4 Gst h

D 540 WIf .325 3.433 10 1Z.191 9 64.63 64.64 .077 .074 + 11 - 0.4 WIf h

ADS 8119 £1523 UMa

Y 110 Hll 50.242 - 0.726 5 - 1.397 8 49.44 44.44 .032 .056 - 32 + 0.5 Rym i

T 120 HWI 51.257 - 0.617 5 - 1.428 4 58.58 60.60 .036 .035 - 24 4 0.5 Stp g

T 121 11 .257 0.615 4 1.434 4 67.67 70.70 .029 .038 0 + 0.5 Stp g

1 127 HWI .334 0.576 5 1.408 5 46.46 49.49 .036 .036 4 Z 4 0.5 Pry g

Y 141 Jns 52.115 - 0.406 4 - 1.599 3 31.31 31.31 .021 .018 - 36 + 0.5 Prv g

ADS 8175 £1543 57 UMa

D 96 Rym 49.360 - 0.071 14 + 5.455 17 61.62 60.59 .112 .129 4 17 + 0.2 Gst h

D 96 0.067 14 5.453 16 62.62 62.62 .114 .124 4 0.2 Gst h

D 215 Rym 50.072 - 0.068 14 + 5.428 19 56.56 56.56 .107 .140 + 31 + -. 2 Gst h

D 242 Rym .277 0.065 9 5.496 11 64.64 63.65 .070 .090 + 24 + 0.2 Gst h

D 245 Gst .299 0.090 10 5.479 7 52.51 53.52 .075 .051 + 54 4 0.2 Rym i

D 257 tRym .354 0.067 12 5.483 11 64.64 65.65 .093 .090 4 4 + 0.2 Gst h

D 379 Rym 51.260 - 0.097 14 + 5.457 9 64.65 65.64 .109 .075 + 37 - 0.3 Gut h

D 386 Rym .298 0.096 13 5.453 11 59.59 61.61 .101 .084 + 50 + 0.Z Stp g

D 397 Rym .307 0.085 9 5.451 9 63.62 64.62 .075 .071 + 41 4 0.2 Krs h

ADS 8236 £1553

D 219 Gst 50.094 + 1.336 13 - 5.834 14 30.30 30.30 .071 .077 + 39 + 0.5 Duk g

D 250 Rym .332 1.324 9 5.85R 9 65.65 65.65 .073 .073 + 54 + 0.5 Gst h

D 259 Gst .376 1.316 10 5.861 11 64.62 65.65 .082 .092 + 34 * 0.5 Gst h

D 493 Rym.Wlf 52.080 * 1.291 11 - 5.801 12 29,30 33.33 .058 .072 + 8 + 0.5 Rym i

D 504 Rym .142 1.307 17 5.839 14 32.32 32.32 .057 .080 + 2 4 0.5 Rym i
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No. of Images Mean Error Hour
Platt Obs. Date Aacosa m.e. Al m.e. Measured in Single Image Angle Eft. Meas.

No. 1900+ Accos6 A6 Aacos6 A6 (min) Am Mach.

ADS 8236 (continued)

* 519 Rym 52Z205 + 1.315 t•'006 - 5"860 f !006 64.64 64.64 f"!044 %".046 + 4 +0.5 Prv g
D 529 Rym .290 1.292 7 5.823 5 66,66 66,66 .056 .041 + 43 + 0.5 Pry g

ADS 8250 21561

D 99 Rym 49.395 - 9.332 10 - 2.561 9 76.78 77.79 .086 .08Z + 73 0.0 Duk g

D 255 Rym 50.335 - 9.263 11 - 2.583 15 51.51 50,50 .102 .108 + 39 0.0 Rym i
D 260 Got .376 9.296 12 2.586 12 55.56 55.55 .086 .089 + 78 0.0 Gut h

D 523 WIf 52.268 - 9.243 8 - 2.607 8 64.64 64.64 .062 .060 + 36 0.0 Gut h
D 543 Gut .330 9.242 14 2.635 12 32.34 32.33 .081 .068 + 11 0.0 Gat h
D 545 Got .339 9.260 10 2.634 10 62.62 62.62 .081 .080 + 15 0.0 WIf h

ADS 8477 1:1619

Y 69 Duk 49.038 - 7.186 8 +0.580 8 67.68 68.67 .063 .067 -28 +0.3 Duk g
D 90 Rym .300 7.181 15 0.586 8 56.55 69.66 .115 .066 + 7 + 0.3 Sch i
D 94 Rym .357 7.240 25 0.581 14 32.30 35,32 .139 .082 + 55 + 0.3 Sch i

D 243 Rym 50.277 - 7.176 14 4 0.584 10 64,64 64.64 .111 .082 + 30 + 0.3 Gut h

D 376 Gut 51.219 - 7.145 21 + 0.581 15 56.56 58.58 .155 .116 + 15 + 0.3 Gut h
Y 122 Hll .257 7.175 3 0.558 4 73.73 73.73 .029 .034 - 23 + 0.3 Pry g

D 544 (Cot 52.332 - 7.172 14 + 0.506 13 35.35 35.35 .085 .077 + 58 + 0.3 Rym i
D 546 Gat .339 7.166 9 0.514 8 62.62 62,62 .072 .063 + 19 + 0.3 WIt h

ADS 8606 E1661

Y 70 Duk 49.038 - 2.157 17 - 1.096 17 24.29 29.29 .088 .093 - 6 + 0.2 Duk g

Y 128 Stp.1f1 51.334 - 2.159 12 - 1.073 10 35.35 27.27 .069 .051 - 40 + 0.2 Pry g

ADS 8630 2:1670 7 Vir

* 41 Str 47.186 - 4.004 6 + 3.825 5 42.44 43.45 .040 .034 - 22 0.0 Str g

Y 79 1Ill 49.155 - 4.008 3 + 3.727 4 48.49 45.45 .021 .027 - 34 0.0 Duk g
D 87 Rym .297 4.002 7 3.704 4 68,67 68.66 .055 .036 + 35 0.0 Sch i
D 91 Rym .300 4.007 a 3.718 6 80.79 82.82 .067 .056 + 32 0.0 Rym i
D 97 Rym .379 4.036 12 3.729 13 51.47 51.46 .087 .090 +46 0.0 Duk g
D 100 Rym .395 3.979 7 3.696 7 68.69 65.67 .057 .058 + 45 0.0 Sch i

1 123 Hll 51.257 - 4.010 3 + 3.608 4 62.62 62.62 .025 .028 + 9 0.0 Stp g
* 129 StpTHlW .334 4.022 4 3.626 3 62.62 65.65 .033 .025 + 15 0.0 Pry g

D 500 Gut 52.110 - 3.999 3 +3.584 4 63.63 63.63 .026 .028 + 21 0.0 Pry g
* 142 Prw .115 4.008 2 3.570 2 85.85 85.85 .014 .016 - 31 0.0 Pry g
D 524 WIf .268 4.007 2 3.566 3 66.66 66,66 .020 .022 + 21 0.0 Prv g
D 535 Rym .320 4.010 4 3.562 4 61,61 63.63 .032 .030 - 31 0.0 Pry g
D 541 Rym .328 3.995 10 3.548 8 29.29 29.29 .052 .042 + 36 0.0 Wif h
D 547 Gut .339 4.010 8 3.575 7 55.55 55.55 .059 .054 + 81 0.0 Prv g
* 148 Pry .385 4.011 4 3.563 4 29.29 32.32 .0Z1 .020 +26 0.0 Pry g
Y 152 Str .429 4.003 6 3.563 6 33.33 33.33 .036 .034 + 44 0.0 Stp h

ADS 8706 Z 1692 @CVn

D 92 Rym 49.300 -14.582 7 -12.956 6 86.86 86.86 .067 .058 + 50 - 0.5 Rym h
D 95 Ryan .357 14.596 9 12.969 7 66.66 66.66 .073 .059 +53 - 0.5 Gut h

D 232 Ryym 50.198 -14.594 8 -12.994 7 64.64 64.64 .063 .057 + 33 - 0.5 Rym i
D 236 Rymn .201 14.567 7 12.987 7 65.65 65.65 .055 .054 + 16 - 0.5 Rym i

D 380 Ryan 51.260 -14.622 13 -12.965 9 32.32 32.32 .072 .050 + 23 - 0.5 Gat h
D 387 Rym .299 14.ZO 11 13.032 12 62.63 63.63 .087 .095 + 19 - 0.5 Gut It
D 398 Rym .307 14.603 10 13.014 7 64.64 63.64 .081 .057 +27 - 0.5 Gut h

ADS 84l P800

D 548 Gut 52.339 45.641 42 - 1.755 26 31.31 34.34 .233 .152 + 95 0.0 Stp h
D 553 Rym .429 5.602 16 1.730 17 51.48 49.50 .113 .11? + 38 0.0 Rym i

ADS 8883 X 1740

D 88 Rym 49.297 +25.693 13 +6.894 13 65.63 63.65 .106 .106 4 37 + 0.3 Gat h
"D 96 Ryrn .379 25.642 1b 6.8-4 16 66.66 66.66 .146 .126 + 36 + 0." Gut h

"D 233 Rym 50.198 +25.666 12 + 6.918 10 63.62 63.63 .094 .080 4 38 + 0.3 Gut h
D 237 Rym .201 25.651 11 6.883 10 64.64 65.65 .088 .083 + 17 + 0.3 Rym i
D 246 Gut .305 25.661 11 6.894 11 63.61 63.63 .088 .064 + 21 + 0.3 Gut h
D 261 Gut .376 25.670 14 6.906 11 59.51 59.59 .109 .088 + 40 + 0.3 Gut h
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ADS 8883 (continued)

D 377 Got 51.230 +25'117 f .006 + 60886 t ."007 58.57 59.57 +!.046 !"050 + 14 + 0.3 Krs h
D 381 Rym .260 25.673 15 6.906 13 64.62 64.65 .123 .102 + 35 + 0.3 Gat h
D 410 Got .460 25.639 20 6.869 19 66.66 66.66 .163 .154 + 70 + 0.3 Gst h

ADS 8891 E£1744 •Uma

D 101 Rym 49.396 + 7.036 7 -12.564 7 55,53 53.57 .054 .049 +78 4 0.2 Duk g

D 244 Rym 50.277 + 7.033 5 -12.580 5 64.64 64.64 .037 .036 4 6 + 0.2 Rym i
D 251 Rym .332 7.045 6 12.547 6 65.65 65.65 .048 .052 11 - 0.4 Rym i
D 258 Ryzn .354 7.020 6 12.572 7 65.65 65.65 .051 .059 +39 - 0.4 Rym i

D 378 Gut 51.230 + 7.038 6 -'.2.614 5 64.64 65.64 .052 .042 4 50 + 0.2 Gst h
D 388 Rym .299 7.039 7 12.629 6 63.63 63.63 .053 .045 +34 + 0.2 Gat h
D 411 Got .460 7.009 8 12.607 7 63,63 63.63 .066 .057 4106 + 0.2 Gat h

D 520 Got 52.235 +7.010 6 -12.580 6 59.59 58.58 .045 .046 487 - 0.4 Wlf h
D 521 WUI .241 7.022 8 12.603 9 33.33 33.33 .048 .054 487 + 0.2 Rym i
D 525 Wlf .268 7.024 6 12.594 5 66.66 66.66 .045 .042 4 23 - 0.4 Gat h
D 532 WIf .317 7.028 7 12.604 6 65.65 65.65 .053 .046 + 3 - 0.4 Wlf h
D 536 Rym .320 7.014 7 12.607 5 66,66 66.66 .059 .042 - 7 + 0.2 Rym i
D 551 Wif .418 7.018 7 12.592 8 66.62 66.66 .054 .065 +71 - 0.4 Stp h

ADS 9031 £1785

Y 67 1111 49.021 +1.789 12 - 1.526 12 48.57 49.49 .064 .084 - 62 + 0.4 Duk g
Y 71 Duk .038 1.799 6 1.528 6 67.66 68.67 .049 .046 - 24 + 0.4 Duk 8
Y 84 MI11 .204 1.768 7 1.507 7 65.65 66.68 .060 .055 - 30 4 0.4 Sch i

Y 124 Brd 51.258 + 1.812 6 - 1.689 5 58.58 64.64 .043 .039 +26 4 0.4 Pry 8
Y 124 1.814 4 1.688 5 71.71 71.71 .038 .046 + 0.4 Stp 8

Y 143 Pry 52.115 4 1.848 6 - 1.799 7 42.42 43.43 .037 .045 - 6 40.4 Pr-v

ADS 9134 E1805

Y 85 Hf11 49.204 4 2.589 9 + 3.985 10 61,59 62.60 .072 .078 + 2 4 0.3 Gut h
D 93 Rym .300 2.544 14 3.965 13 62.58 66.63 .109 .102 + 15 + 0.3 Duk g

D 247 Gut 50.305 4 2.608 15 + 4.016 14 48.46 39.46 .099 .092 +15 4 0.3 Gut h
D 268 Gut .449 2.575 15 3.990 13 57.56 57.57 .110 .100 +421 0.3 Gut h

D 382 Rym 51.260 4 2.578 16 + 3.988 13 64.63 63,6?. .127 .104 +25 + 0.3 Gut h
D 389 Rym .299 2.544 15 3.984 12 49.49 51.51 .103 .086 + 49 + 0.3 Pry g

D 489 Gut 52.072 + 2.540 11 + 3.948 10 56.56 62,62 .081 .075 + 31 + 0.3 Pry g
D 501 Got .110 2.603 13 3.970 10 47.46 52.53 .091 .070 + 24 4 0.3 Rym i
D 502 Gut .110 2.578 13 3.963 11 48.50 51,52 .088 .080 +74 + 0.3 Rym i

ADS 9413 £1888 Boo

D 102 Rym 49.396 - 0.234 14 +6.044 19 41.39 40.39 .086 .119 427 0.2 Gat h
D 104 Rym .475 0.268 10 6.097 11 71.71 72.72 .089 .097 + 63 + 0.2 Rym h

D 234 Rym 50.198 - 0.319 At1 +6.160 12 59.58 58.58 .087 .088 - 7 + 0.2 Gut h
D 238 Rym .201 0.332 9 6.179 9 60.60 60.60 .070 .073 - 11 + 0.2 Rym h
D 248 Gut .305 0.351 9 6.172 8 56.56 58.58 .070 .061 +31 + 0.2 Duk g
D 252 Rym .332 0.347 8 6.137 9 66.66 66.66 .063 .070 + 33 + 0.2 Duk 8
D 265 Gat .444 0.359 17 6.161 15 28.28 28.28 .086 .080 + 67 + 0.2 Gut h
D 269 Sch .450 0.359 12 6.206 13 52.53 54.54 .085 .096 +79 + 0.2 Sch i
D 279 Rym .512 0.369 9 6.183 11 62.61 61,62 .072 .084 4 45 + 0.2 Sch i
D 287 Rym .526 0.371 16 6.183 15 48.45 43.47 .111 .102 4 45 + 0.2 Sch i

D 383 Rym 51.260 - 0.449 12 + 6.260 10 48.52 60.62 .082 .075 + 37 + 0.2 Spoi h
D 390 Rym .299 0.457 10 6.246 * 46 41 58.55 .068 .056 451 + 0.2 Spo h
D 399 Rym.Gst .394 0.475 9 6.283 9 61.63 65.63 .073 .069 + 2 + 0.2 Gut h
D 401 Str .424 0.470 9 6.304 7 62.61 63.63 .072 .058 + 22 + 0.2 Gut h
D 402 St .424 0.501 15 6.282 11 29.29 29.29 .079 .058 + 52 + 0.2 Gut h
D 405 Gut .430 0.477 9 6.230 13 29.29 29.29 .048 .072 - 20 + 0.2 Pry g
D 406 Gut .430 0.461 11 6.296 10 61.62 63.63 .088 .078 + 20 4 0.2 Got b
S 642 Str .443 0.478 6 6.258 6 61.61 60.60 .050 .046 + 7 4 0.2 Pry g
S 644 Str.Frd .454 0.484 6 6.264 5 53.53 51.51 .047 .037 - 50 + 0.2 Pry 8
S 645 Str.Frd .454 0.477 8 6.264 7 50.50 46.46 .057 .047 - 20 + 0.2 Pr? X
D D 412 Gut .460 0.451 9 6.285 11 54.54 58.58 .063 .081 + 72 + 0.2 Prv g
D 419 Rym.Krs .509 0.470 10 6.274 8 43.43 44.44 .066 .056 + 53 4 0.2 Pry S

"D 526 Wlf 52.268 - 0.557 5 4 6.322 4 63.63 63.63 .037 .031 + 16 + 0.Z Prv 8
"D 530 Rym .290 0.557 7 6.308 7 32.32 33.33 .040 .039 - 44 + 0.2 Pry •
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ADS 9413 (continued)

D 533 Wlf 52.317 - 0"570 ±t '005 + 6V304 t ."006 66.66 66,66 - '"038 t W3048 + 15 + 0.2 Pry g
D 537 Rym .320 0.577 10 6.302 11 33.33 33.33 .057 .061 - 44 + 0.2 Rym i
D 542 Rym .328 0.564 5 6.318 5 64.64 64.64 .039 .042 - 19 + 0.2 Wlf h
D 549 Gat .339 0.566 8 6.323 7 62.62 64.64 .066 .056 + 42 + 0.2 Pry g
D 552 Wlf .418 0.588 8 6.345 8 54,54 54,54 .057 .055 + 43 + 0.2 Stp h
D 554 Rym .4Z9 0.583 7 6.342 8 59,59 61.61 .057 .059 0 + 0.2 Stp h

ADS 9494 Z1909 44 Boo

Y 83 111 49.155 - 1.693 4 - 0.496 4 44,45 44.44 .027 .030 - 13 0.0 Rym i
Y 87 Duk .213 1.670 14 0.453 12 28,27 32.34 .073 .067 + 2 - 0.2 Gat h

ADS 9580 Z1931

D 270 Gat 50.510 + 2.654 16 -13.112 15 52.53 52.52 .115 .108 + 63 0.0 Gst h
D 301 Gat .556 2.660 12 13.097 11 52,52 50.50 .090 .079 + 81 0.0 Stp g
D 306 Gat .562 2.654 18 13.125 23 29.29 29,Z9 .096 .125 + 84 0.0 Rym i

D 407 Gat 51.430 + 2.652 28 -13.104 23 36.38 36.36 .172 .137 - 10 0.0 Gath

D 550 Gat 52.339 + Z.680 25 -13.094 21 37.37 41.42 .152 .138 + 59 0.0 Stp
D 555 Rym .429 2.660 14 13.081 12 62.59 63.63 .107 .091 + 21 0.0 Ryn.

D 556 Rym .429 2.691 16 13.105 14 64.64 65.65 .124 .109 + 49 0.0 Rym i
D 559 Rym .506 2.698 20 13.113 19 30.30 30.30 .111 .105 + 31 0.0 Stp h

ADS 9626 Z1938 U Boo B.C

Y 86 mI1 49.205 + 0.852 8 + 1.541 10 4Z.38 40.42 .053 .061 - 17 + 0.5 Duk gY 89 Duk .276 0.887 5 1.600 6 59.57 62.59 .039 .050 - 21 + 0.5 Duk g

Y 125 Brd 5.-258 + 0.864 10 + 1.637 9 23.24 27.26 .051 .044 - 4 + 0.5 Spo h

ADS 9909 Z1998 AB.C ýSco AB.C

D 103 Rym 49.431 +6.209 15 +4.321 12 58.56 69.67 .116 .103 + 39 - 0.1 Schi

D 263 Gat 50.442 + 6.154 13 + 4.340 12 50.50 50.50 .093 .087 + 23 - 0.1 Sch i
D 266 Gat .444 6.126 14 4.324 13 56.54 55.54 .104 .094 + 43 - 0.1 Gat h
D*280 Rym .513 6.118 10 4.371 8 61.61 61.61 .078 .062 + 35 - 0.1 Schi
D 302 Oat .556 6.131 14 4.353 12 58,58 57.58 .105 .089 + 90 - 0.1 Gst h

D 391 Rym 51.299 + 6.156 13 +4.408 10 58,50 60.62 .101 .077 + 17 - 0.1 Gat h
D 413 Gst .460 6.142 17 4.379 16 63.62 63.63 .137 .128 + 45 - 0.1 Gat h

ADS 9910 Z!999

D 266 Oat 50.444 *'LZ.338 22 - 1.946 22 56.51 56,56 .160 .162 + 43 + 0.5 Gath
D 280 Rym .513 11.321 13 1.952 12 66.66 66.66 .106 .097 + 35 + 0.5 Sch i
* 302 Oat .556 1t.341 19 1.956 15 56.55 56.55 .143 .112 + 90 + 0.5 Gath

ADS 9979 E2332 OCrB

Y 81 111 49.156 - 4.311 4 - 4.080 4 58.60 59.59 .034 .033 - 43 0.0 Sch i
D 109 Rym .530 4.318 13 4.093 1:: 58.59 59.59 .099 .096 + 62 0.0 Gst h
D 110 Ryn.Gst .549 4.301 12 4.039 10 51.51 56.55 .085 .076 + 38 0.0 Duk g
D 118 Rym .592 4.276 11 4.025 12 58.61 59.61 .087 .094 + 52 0.0 Duk g

D 254 Rym. 50.332 - 4.328 10 - 4.080 9 63.63 65.64 .080 .076 + 15 0.0 Duk g
D 256 Gat .346 4.372 14 4.064 13 57.56 58.57 .104 .100 + 22 0.0 Duk g
D 264 Gat .442 4.342 14 4.066 13 61.61 63.61 .107 .103 + 46 0.0 Gat h
D 271 Gat .510 4.336 10 4.C66 8 57,57 57.57 .076 .063 4 40 0.0 Sch i

D 392 Rym 51.299 - 4.353 13 - 4.072 13 51.47 56,58 .089 .098 -t 35 0.0 Spo h
S 646 Dav.Str .454 4.421 10 4.091 10 48.48 51.51 .068 .069 - 66 0.0 Pry g
S 647 Dav.Str .454 4.410 q 4.070 8 62.62 73.73 .071 .064 - 36 0.0 Stp g
S 653 Str .460 4.418 6 4.093 4 67.67 71.71 .049 .036 + 15 0.0 Prv g

Y 144 Prv 52.115 - 4.405 9 - 4.075 11 32.32 31.31 .053 .063 - 51 0.0 Pry g
Y 149 Pry .3,6 4.430 7 4.086 6 31,31 31.31 .039 .036 - 65 0.0 Prv g
* 558 Rym .500 4.405 10 4.094 12 63.64 64.63 .081 .094 + 18 0.0 Wif h
D 560 Rym .506 4.418 12 4.054 14 68.68 66.66 .095 .110 4 13 0.0 Stp h
D 564 Wit .511 4.417 9 4.102 10 71.70 70.69 .073 .084 + 37 0.0 WIf h
Y 153 StrH11 .525 4.44Z 21 4.087 20 27.26 33.33 .110 .112 + 6 0.0 Stp h

ADS 10345 Z2130 5 Dra

I 44 Str 48.424 4 2.130 4 + 0.004 3 77.75 67.68 .03A .023 - 2 + 0.1 Sch i
* 45 Str .560 2.141 4 0.033 3 74.74 75.75 .034 .025 0 + 0.1 Rym h
* 49 Str .579 2.119 9 0.015 6 56.50 51.53 .065 .045 4 1 4 0.1 Rymi

is
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ADS 10345 (continued)

Y 90 Duk 49.276 +2"124 t "005 + 0.053 -".004 51.51 54,52 t "032 -t .M29 -64 +0.1 Duk g

Y 91 Str .538 2.137 3 0.065 2 72.72 72,72 .024 .019 - 34 + 0.1 Got h

Y 92 Str .538 2.145 2 0.069 2 57,56 58,57 .018 .016 - 2 + 0.1 Sch i

Y ill 1H11 50.480 + 2.134 5 + 0.114 3 78.78 78,78 .044 .030 - 14 + 0.1 Gut h

Y 113 1111 .510 2.142 3 0.107 2 62.62 59.59 .025 .018 - 12 + 0.1 Stp g

Y 126 Brd 51.258 + 2.089 5 + 0.131 4 64.64 64,64 .033 .026 - 40 + 0.1 Stp g

Y 133HllJns.Prv .561 2.134 3 0.149 2 44.44 47,47 .018 .015 + 4 + 0.1 Pry g

Y 134 HU11 .564 2.148 3 0.148 2 25,25 24,24 .013 .012 - 24 + 0.1 Pry g

Y 150 Pry 52.386 + 2.131 3 + 0.201 3 29,29 29,29 .017 .01- - 73 + 0.1 Pry g

Y 154 Str .585 2.114 7 0.2! 3 5 48.48 48.48 .050 .036 4 3 + 0.1 Wlf h

ADS 10394 rZ135

D 121 Rym 49.642 - 0.683 Z2 - 7.691 22 41,40 42.41 .140 .144 + 51 - 0.5 Rym i

D 129 Rym .647 0.652 14 7.753 10 61.61 59.59 .112 .077 + 69 - 0.5 Gat h

D 137 Rym .664 0.657 23 7.695 14 30,29 31,31 .125 .078 + 76 - 0.5 Dnk g

D 272 Gut 50.510 - 0.685 11 - 7.684 9 54,54 56.56 .084 .067 + 76 - 0.5 Sch i

D 295 Rym .551 0.654 11 7.691 8 56,56 53,53 .080 .055 + 31 - 0.5 Stp g

D 307 G-t .562 0.702 12 7.706 12 54,54 54.54 .009 .090 + 94 - 0.5 Stp g

D 415 RymKrs51.490 - 0.710 27 - 7.684 21 46.38 39.40 .176 .132 + 38 - 0 9 Gst h

D 434 Gat .583 0.731 13 7.702 10 43,43 55,55 .087 .074 +100 - 0.5 Prv g

ADS 10759 L2241 t Dra

D 11 Rym 48.517 + 8.030 12 +29.272 14 78,78 78,78 .109 .122 0 + 1.2 Rym h

D 18 Rym .571 7.949 18 29.199 13 69,69 80.80 .148 .118 - 17 + 1.2 Rym h

D 23 Rym .634 7.997 20 29.202 11 67.67 85.87 .162 .102 + 67 + 1.2 Rym h

D 31 Rym .648 7.988 10 29.246 8 89,89 89.89 .095 .077 + 76 + 1.2 Rym h

D 122 Rym 49.642 + 8.051 12 +29.286 10 62.62 61,62 .093 .080 + 53 + 0.2 Gut h

D 126 Rym .645 8.009 13 29.313 14 60.61 60,60 .102 .105 + 62 + 0.2 Gut h

D 134 Rym .661 7.977 8 29.297 9 65,65 65,65 .067 .075 + 74 + 0.2 Rym i

D 273 Gut 50.510 +7.998 9 +2 .211 1! 53.53 53,53 .066 .082 +88 + 0.2 Schi

D 303 Gut .557 8.039 9 29.235 10 65.65 65,65 .071 .081 + 80 + 0.2 Rym i

D 314 Gut .636 7.931 9 29.290 10 61.61 61.60 .071 .075 + 11 1 0.2 Rymi

D 393 Rym 51.299 + 7.993 9 +29.241 9 58.57 59.59 .067 .067 8 + 0.2 Spo h

D 416 RymKr$ .490 8.086 12 29.250 11 66.66 66.66 .095 .089 + 54 + 0.2 Rym I

D417 Gut .499 7.974 19 29.262 22 33,33 33.33 .109 .126 +130 +0.2 Rymi

D 561 Rym 52.506 + 8.037 13 +29.275 14 66.66 66.66 .106 .115 + 49 + 0.2 Stp h

D 565 Rym .563 7.996 7 29.259 7 67.67 67.67 .056 .055 + 69 + 0.2 Rym i

D 570 Stp .580 7.988 8 29.277 7 60.60 60.60 .059 .056 + 56 + 0.2 Stp h

D 574 Rym .582 8.005 8 29.256 8 65.64 64.64 .361 .062 + 32 + 0.2 Stp h

ADS 11046 2272 70 Oph

S 552 Str 47.438 + 5.909 8 - 1.922 7 62.63 61.60 .066 .058 - 25 - 0.2 Duk g

S 595 Str 48.615 + 5.850 8 - 1.796 7 57,55 59,58 .059 .055 - 28 - 0.2 Duk g

S 596 Str .615 5.833 10 3.798 8 65,64 65,65 .076 .063 - 5 - 0.2 Duk g

S 603 Str .620 5.840 9 1.792 10 47.43 49.47 .063 .067 - 39 - 0.2 Duk g

S 604 Str .620 5.795 9 1.807 9 70,75 75.73 .080 .079 - 15 - 0.2 Duk g

SD 112 Rym,Gt 49.549 + 5.739 9 - 1.630 7 61.62 63.63 .074 .058 + 78 - 0.2 Duk g

D 123 Rym .642 5.723 10 1.650 8 63.63 63.63 .079 .063 + 68 - 0.2 Rym i

D 130 Rym .647 5.756 16 1.661 12 51.50 51.47 .111 .086 + 60 - 0.2 Rym i

S 606 Str .674 5.768 8 1.624 6 63.63 64.65 .061 .050 + 22 - 0.2 Duk g

S 607 Str .675 5.743 10 1.606 9 52.57 53.57 .071 .070 + 48 - 0.2 Duk g

S 619 Str .694 5.752 8 1.613 7 64.67 67.67 .063 .055 + 32 - 0.2 Duk g

S 620 Str .694 5.750 10 1.609 8 59.60 58,59 .081 .057 + 55 - 0.2 Duk g

S 267 Got 50.445 + 5.670 15 - 1.521 -4 53,53 52.53 .107 .099 + 29 - 0.2 Gut h

D 274 Gat .510 5.641 12 1.520 10 38.44 53.55 .075 .077 +103 - 0.2 Spo h

" 274 5.645 9 1.502 9 57.55 55.56 .066 .067 - 0.2 Sch i

D 294 Sch .543 5.662 16 1.522 18 38.35 40,35 .095 .110 + 58 - 0.2 Sch i

S 632 Str .603 5.686 15 1.504 10 32.32 40.38 .084 .064 - 13 - 0.2 Str h

S 633 Str .603 5.692 12 1.514 8 31.32 34.33 .065 .049 + 7 - 0.2 Spo h

S 639 Str .406 5.722 15 1.511 16 18,21 26.23 .065 .077 - 14 - 0.2 Spo h
4 S 640 Str .606 5.704 17 1.520 13 26,25 27.26 .085 .069 + 22 - 0.2 Spo h
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No. of Images Mean Zrror Hour

Plate Obs. Date AAccos 6  m.e. A6 m.e. Measured in SinEle Image Ang1e Eff. Meas.

No. 19004 Aatcos6 A6 Actcous A6 (min) Am Mach.

ADS 11646 (continued)

D 403 Gat 51.425 + 5."616 -. t "010 - 1."404 ±.010 51,50 58.57 t "074 ± ".075 + 50 - 0.2 Spo h

S 643 Str .444 5.629 7 1.389 4 54.54 57.57 .050 .031 - 26 - 0.2 Pry g

S 654 StrFrd .460 5.600 10 1.383 8 48.48 48,48 .066 .054 - 15 - 0.2 Stp g

S 655 Str,Frd .460 5.613 6 1.378 5 51,51 47.47 .046 .032 + 7 - 0.2 Prv g

D 414 Got .460 5.618 14 1.412 12 31.31 30.30 .075 .168 +141 - 0.2 Pry g

S 661 Frd .501 5.599 7 1.36Z 6 43.43 45.45 .045 .041 + 58 - 0.2 Pry g

S 662 Frd .501 5.651 11 1.372 12 16.16 16.16 .043 .049 + 86 - 0.2 Pry g
D 420 Get .537 5.610 5 1.406 5 61,61 61.61 .042 .041 + 21 - 6.2 Pry g

D 435 Gat .583 5.610 5 1.421 4 63.63 64.64 .037 .032 + 92 - 0.2 Pry g

D 442 Rym .605 5.544 11 1.395 9 47.47 44,44 .077 .058 + 12 - 0.2 Pry g

D 557 Gst 52.495 + 5.497 16 - 1.248 14 40.40 42.42 .098 .091 + 44 - 0.2 Stp h

S 671 Str .558 5.487 14 1.258 11 39,38 41.41 .085 .071 - 40 - 0.2 Wif h

S 672 Str .558 5.494 10 1.235 6 52.54 57.57 .072 .046 - 16 - 0.2 Wlf h

S 679 StrFrd .563 5.489 23 1.230 19 28.28 30.30 .123 .106 - 22 - 0.2 Stp h

S 680 StrFrd .563 5.462 12 1.243 11 42,42 43.43 .080 .074 - 5 - 0.2 Wlf h

S 683 Str.Frd .566 5.495 16 1.251 16 36.35 33.33 .095 .089 - 14 - 0.2 Stp h

D 587 Stp .621 5.480 9 1.244 9 61.61 59.60 .071 .071 - 11 - 0.2 Rym i

D 605 WIf .648 5.498 7 1.233 6 65,65 65.65 .055 .047 + 6 - 0.2 Stp h

D 613 Rym .659 5.482 11 1.247 10 61.61 62.62 .084 .081 + 24 - 0.2 Stp h

ADS 11061 Z£2308 41-40 Dra

D 24 Rym 48.634 -15.450 10 -11.637 8 70,69 71.71 .0b1 .071 + 91 + n.3 Rym h

D 27 Rym .645 15.426 8 11.698 8 87.87 87.87 .07U .071 +72 + 0.3 Rym h

D 37 Rym .651 15.421 10 11.778 8 85.87 87.87 .089 .077 +100 + 0.3 Rym h

D 40 Rym .708 15.405 8 11.790 9 83,84 84.84 .077 .086 + 87 + 0.3 Rym h

D 45 Rym .801 15.412 7 11.791 9 85.85 85.85 .065 .081 +109 + 0.3 Rym h

D 315 Gat 50.636 -15.414 11 -11.751 16 28.28 28.28 .057 .082 + 38 + 0.3 Rym i

D 418 Gst 51.499 -15.440 12 -11.742 12 66.66 66.66 .099 .A98 + 97 + 0.3 Gat h

D 424 Gat .559 15.431 7 11.738 8 66.66 66.66 .055 .066 + 23 + 0.3 Gat h

D 427 Rym .567 15.386 7 11.746 7 65.65 65.65 .054 .060 - 17 + 0.3 Gst h

ADS 11089 £2280 100 Her

D 32 Rym 48.648 - 0.692 7 -14.147 8 70.70 70,70 .059 .063 + 99 0.0 Schi

D 44 Rym .787 0.710 8 14.158 6 85.85 85.85 .070 .057 +125 0.0 Rym h

D 296 Sch 50.551 - 0.690 8 -14.175 7 59.60 61.61 .061 .058 + 48 0.0 Rym i

D 309 GOt .562 0.674 10 14.213 12 57.57 57.57 .079 .094 +124 0.0 Gst h

D 312 Sch .606 0.683 7 14.159 8 61.61 63.63 .055 .066 + 69 0.0 Stp g

D 400 Gat 51.411 - 0.728 10 -14.224 12 62.62 61.62 .080 .094 + 33 0.0 Gst h

D 404 Gat .425 0.725 9 14.225 8 61.62 63.63 .068 .067 + 86 0.0 Gst h

D 421 Got .537 0.674 5 14.189 5 60.60 60.60 .041 .039 + 61 0.0 GOt h

D 436 Gat .583 0.687 7 14.185 7 66.66 66.66 .056 .058 +119 0.0 Gat h

D 569 Got 52.569 - 0.667 7 -14.205 7 58.58 59.59 .056 .052 + 37 0.0 Stp h

D 575 Rym .583 0.630 6 14.195 6 67.67 67.67 .05! .053 + 45 0.0 Rym i

D 606 Wlf .648 0.672 8 14.198 9 37.37 37,37 .049 .052 + 42 0.0 Stp h

D 614 Rym .659 0.659 6 14.196 6 66,66 66.66 .046 .051 + 72 0.0 Rym i

ADS 11483 0:358

Y 93 Str 49.538 + 0.140 8 - 1.750 1! 47.38 41.39 .049 .071 - 44 + 0.2 Gat h

Y 114 I-ll 50.510 + 0.161 7 - 1.779 8 48.48 44.44 .050 .050 - 60 + 0.2 Stp g

y 135 HIJ 51.564 + 0.162 3 - 1.825 3 63.63 65.65 .023 .026 - 47 + 0.2 Pry g

ADS 11632 j:2398

S 553 Str 47.438 + 5.705 13 -15.025 11 73.65 77.70 .108 .091 - 15 + 0.5 Duk g

D 14 Rym 48.550 + 5.674 22 -14.958 21 54.57 58.55 .163 .155 +120 + 0.5 Duk g

D 17 Rym .569 5.652 13 14.975 12 61.61 61.61 .102 .092 - 62 + 0.5 Duk g

S 579 Str .599 5.650 23 14.958 21 32.31 34.30 .131 .121 + 9 + 0.5 Duk g

S 600 Str .618 5.627 18 14.°96 23 25.28 27.27 .136 .121 + 28 + 0.5 Duk g

S 605 Str .621 5.605 13 14.993 12 43.44 44.44 .088 .082 + 18 + 0.5 Duk g

D 33 Rym .648 5.613 10 15.000 11 89.89 89.89 .096 .105 +111 + 0.5 Duk g

D 38 Rym .667 5.610 10 14.985 10 70.70 70.70 .081 .087 + 54 + 0.5 Duk g

D 115 Gat 49.565 + r,.531 24 -15.029 47 29.29 29.29 .129 .255 + 45 + 0.5 Gat h

D 127 R'm .645 5.537 14 15.026 13 64,64 t5.64 .110 .103 + 66 4 0.5 Got h

D 138 Rym .707 5.498 15 15.029 '4 63.6? 6:.63 .121 .112 + 12 + 0.5 Duk g

D 143 Rym .721 5.543 14 14.995 15 65,65 •S.65 .112 .119 + 2 + 0.5 Gath
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Plate Obs. Date Aacos6 m.e. A6 m.e. Measured in Single Image Angle Eff. Meas.
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ADS 11632 (continued)

S 634 Str 50.603 + 5145 4 t t014 -14'939 V'!014 41.41 43.43 ± ý-090 t -1095 - 3 + 0.5 Stp g"D 319 Got .674 5.453 14 14.955 12 42.42 41.41 .094 .075 + 59 + 0.5 Stp g
D 40t Got 51.430 + 5.400 15 -14.953 14 64.65 65.65 .119 .115 + 40 + 0.5 Got h
D 409 Gst .450 5.436 17 14.962 16 65.65 65.65 .139 .130 +107 + 0.5 Gat hS 648 FrdStr .455 5.410 15 14.913 12 25.25 25.25 .076 .061 - 73 + 0.5 WIf hD 425 Got .559 5.369 15 14.894 12 63.62 66.66 .116 .095 + 58 + 0.5 rym iD 426 5.395 12 14.919 13 47.47 48.47 .080 .075 + 0.5 Wlf hD 462 Got .712 5.357 30 14.946 29 30.30 31.31 .162 .161 + 18 +0.5 Rym iD 463 tyrm .714 5.380 10 15.064 12 50249 50.49 .074 .088 + 15 + 0.5 Wlf h
D 463 5.354 12 15.010 13 60.60 64,64 .090 .105 + 0.5 Ryin

•-D 463 5.377 9 15.010 a 63,63 64.64 .070 .065 + 0.5 ]Prv g

"•-S 673 StrFrd 52.558 5.305 14 14.880 13 41.41 41,41 .092 .085 - 14 + 0.5 Rym iD 566 Rym .564 5.335 13 14.904 12 66.66 67,67 .109 .100 + 83 +0. y68Str .66 .80 3 1.94 2 2,42,7 .10 15 -10 0.5 .5Rym i

D 584 Rym .602 5.325 12 14.906 13 67.67 67,67 .097 .107 + 45 + 0.5 Rym iD 610 Stp .656 5.342 14 14.909 14 33,33 33.33 .082 .081 + 68 + 0.5 Rym i
0 615 Stp .675 5.317 13 !4.900 16 29.29 30.30 .072 .089 + 23 + 0.5 Rym i

ADS 11635 Z2382 E£Lyr
Y 50 Str 48.580 + 0.166 8 + 2.809 11 39,39 38.38 .050 .069 - 51 + 1.2 Got hY 51 Str .580 0.156 10 2.880 17 30.29 34.29 .052 .093 - 10 + 1.2 Gat hY 55 Duk .623 0.167 10 2.829 8 41.34 39.43 .059 .052 - 49 + 1.2 Duk g
Y 94 Str 49.538 + 0.135 9 + 2.864 8 44.45 53.51 .058 .057 - 17 + 1.2 Gat hY 94 0.164 8 2.829 5 24.24 30.30 .038 .025 + 1.2 Prv g
Y 116 HII 50.510 + 0.124 10 + 2.834 7 55,54 52.52 .070 .052 + 9 + 0.2 Gat h

ADS 11635 X2383 ?'Lyr
Y 50 Str 48.580 + 2.078 10 - 0.601 8 30.29 30.36 .056 .046 - 51 + 0.2 Str gY 51 Str .580 2.045 12 0.597 8 35.32 28.28 .068 .040 - 10 + 0.2 Got hY 55 Duk .623 2.138 6 0.612 6 65.63 65.60 .048 .045 - 49 + 0.2 Duk g
Y 94 Str 49.538 + 2.115 7 - 0.578 6 55.48 49.53 .050 .044 - 17 + 0.2 Gut hY 94 2.138 3 0.585 3 41.41 34.34 .017 .019 + 0.2 Prv g
Y 112 H111 50.480 + 2.175 4 - 0.569 3 64.64 68.68 .033 .027 - 51 + 0.2 Stp gY 115 H11 .510 2.152 2 0.578 3 41.41 49.49 .014 .022 - 33 + 0.2 Prv g
Y 130 Str 51.531 + 2.180 2 - 0.564 2 46.46 46.46 .017 .015 - 28 + 0.2 Prv gY 136 HII .564 2.181 2 0.571 2 66.66 65.65 .019 .018 - 26 + 0.2 Prvy
Y 151 Brd 52.386 + 2.187 4 - 0.539 4 27.27 27,27 .019 .019 -103 + 0.2 Pry gY 155 Str .585 2.188 9 0.549 15 20.20 21.21 .039 .069 - 55 + 0.2 Stp h

ADS 12169 Z2486

D 9 Rym 48.514 - 4.590 12 - 7.016 15 62.65 65.65 .099 .121 + 6 + 0.2 Gut hD 15 Rym .550 4.645 11 7.075 12 58.59 59.59 .087 .089 +183 + 0.2 Get hD 19 Rym .572 4.651 8 7.'i45 8 79,79 79.79 .073 .067 - 81 + 0.2 Rym hD 25 Rym .634 4.648 9 7.051 9 84.84 85.85 .081 .080 + 79 + 0.2 Rym b
D 139 Rym 49.708 - 4.605 9 - 7.069 9 64.65 65,66 .070 .075 + 30 + 0.2 Duk g* 140 Rym .716 4.586 16 7.066 18 63.62 63.63 .126 .143 + 38 + 0.2 Duk g* 144 Rym .721 4.588 9 7.089 10 65,65 65.65 .075 .081 + 13 + 0.2 Got h
* 275 Gut 50.510 - 4.595 11 - 7.050 11 55.52 55.55 .080 .079 + 64 + 0.2 Sch iD 283 Sch .524 4.608 10 7.055 7 50.50 54.54 .070 .052 + 45 + 0.2 Stp •D 288 Rym .532 4.595 7 7.056 9 64.64 65.65 .056 .071 + 7 + 0.2 Stp g0 297 Sch .551 4.603 10 7.060 8 57.57 59.59 .074 .060 + 38 + 0.2 Stp aD 304 Got .557 4.593 11 7.059 11 47.47 46.46 .072 .075 + 36 + 0.2 Stp a
D 422 Rym.KrsSl.548 - 4.588 5 - 7.051 5 65.65 65.65 .044 .040 + 37 +0.2 Pr-5D428 Gut .572 4.597 6 7.060 7 26.26 26.26 .030 .037 + 45 + 0.2 Pry vD 437 Got .583 4.636 6 7.036 i 64.64 64.64 .047 .038 + 42 + 0.2 Pry •D 456 Got .709 4.569 10 7.048 7 48.48 49.49 .071 .046 + 34 * 0.2 Rym i
D 562 RYM 52.506 - 4.586 8 - 7.074 8 67.66 67.67 .064 .069 - 1 4 0.2 Sip hD 581 Got .599 4.578 8 7.063 7 66.66 65.65 .066 .058 + 20 + 0.2 Stp hD 588 Gut .626 4.566 7 7.059 7 67.67 67.67 .058 .056 + 82 + 0.2 Stp hD 607 Wif .648 4.563 7 7.049 8 56.56 56.56 .055 .066 + 12 + 0.2 Stp h

ADS 1Z815 £46 AppI 16 Cyg
S 554 Str 47.438 +27.895 10 -27.118 !0 64,64 64.64 .077 .084 - 32 + 0.3 Duk X



No. of Images Mean Error Hour

Plate Obs. Date Acwcoob m.e. A6 m.e. Measured in Single Image Angle Eff. Meas.

No. 1900+ Aacosb A6 Aacos60 A6 (rain) Am Mach.

ADS 12815 (continued)
S 559 Str 47.458 +27-J884 nq012 -270t08 •014 68,68 68.68 ± 1100 1.113 + 2 + 0.3 Duk g

Y 4z2 Str .602 27.R83 13 27.095 12 25,28 29,25 .067 .062 - 25 + 0.3 Gut h

D 10 Rym 48.614 +27.874 16 -27.151 12 37,37 38.37 .098 .074 + 43 + 0.3 Rym h

D 16 Rym .550 27.877 19 Z7.124 11 84.71 82,82 .168 .104 +194 + 0.3 Rym h

D 20 Rym .572 27.924 13 Z7.126 10 79.79 81.81 .114 .094 - 9 + 0.3 Rym h

S 580 Str .599 27.905 12 27.106 15 66.66 66.67 .100 .121 0 + 0.3 Duk g

S 588 Str .610 27.931 15 27.090 15 60,57 61,60 .113 .117 - 12 + 0.3 D'k g

S 601 Str .618 27.914 16 27.123 17 59.61 59.61 .120 .131 + 8 + 0.3 Duk g

Y 56 Duk .6.'3 27.916 8 27.102 7 62.62 b2,61 .060 .052 - 53 + 0.3 Gat h

Y 57 I411 .645 27.912 13 27.135 10 36,40 35,36 .080 .062 - 9 + 0.3 Gat h

D 28 Rym .645 27.872 11 27.151 9 88.88 88.88 .104 .083 + 41 + 0.3 Rym h

D 113 Rym 49.549 +27.935 10 -27.141 12 64.64 64.64 .078 .095 + 14 + 0.3 Gut h

D 124 Rym .642 27.969 13 27.169 11 62,62 62.b3 .103 .087 + 16 + 0.3 Gut h

D 131 Rym .647 27.959 12 27.188 11 63.63 63.63 .094 .086 + 17 + 0.3 Gut h

D 135 Rym .661 27.948 12 27.149 10 65,65 65.65 .098 .078 + 11 + 0.3 Gst h

D 276 Got 50.510 +27.941 10 -27.134 9 57,57 56.57 .075 .071 + 68 + 0.3 Sch i

D 281 Rym .513 27.945 10 27.129 9 65.65 65.65 .078 .076 + 22 + 0.3 Sch i

D 289 Rym .532 27.932 10 27.132 9 64.64 62.62 .077 .072 + 11 + 0.3 Stp g

D 290 Gut .535 27.936 9 27.131 10 56.53 53.53 .063 .073 + 40 + 0.3 Sch i

D 305 Gut .557 27.958 17 27.186 19 29.29 29.29 .092 .103 + 52 + 0.3 Rym i

S 635 Str .603 27.958 11 27.100 12 69.69 69.69 .095 .101 - 4 ÷ 0.3 Stp g

S 636 Str .603 27.927 11 27.099 13 66.66 66.66 .088 .103 + 15 + 0.3 Stp g

S 649 Frd,Str 51.455 +27.950 8 -27.131 13 61.61 58.61 .066 .097 - 41 + 0.3 Gut h

S 650 Frd.Str .455 27.943 11 27.134 14 63.62 61,67 .085 .112 - 20 + 0.3 Gut h

S 656 Frd,Str .46v 28.018 13 27.131 12 62.63 66.64 .105 .094 + 1 + 0.3 Grt h

D 423 RymKrs .548 27.948 7 27.136 6 63.62 63.63 .054 .045 + 47 + 0.3 Gut h

D 432 Kra .581 27.987 8 27.146 8 63.63 63.63 .059 .063 + 2 + 0.3 Gut h

D 457 Got .709 27.961 5 27.132 7 67.67 67.67 .042 .057 + 52 + 0.3 Rym i

S 668 Str 52.552 +27.970 12 -27.142 15 60.60 63.63 .090 .116 - 7 + 0.3 Wif h

S 675 Str.Frd .558 27.951 14 27.148 17 73.73 73,73 .122 .146 - 8 + 0.3 Stp h

D 571 Stp .580 27.961 7 27.146 8 64.64 64,64 .059 .067 - 51 + 0.3 Wlf h

D 593 Wlf .632 27.999 16 27.137 15 32.32 32,32 .088 .082 + 57 + 0U. Sto h

D 609 WIf .648 27.972 9 27.176 8 61.61 61.61 .069 .059 + 60 + 0.3 ' If h

ADS 14279 _r2727 Y Del

S 589 Str 48.610 -10.119 7 - 0.213 7 59.61 63,65 .053 .053 - 34 0.0 Duk g

S 597 Str .615 10.132 6 0.216 8 6Z.64 63,.4 .051 .060 - 50 0.0 Duk g

S 602 Str .b18 10.135 14 0.204 16 34,34 34.34 .080 .095 - 3 0.0 Duk g

Y 95 Duk 49.538 -10.127 6 - 0.202 6 65.64 6q.65 .048 .045 - 47 0.0 Sch i

D 125 Rym .642 10.097 6 0.207 7 63.63 63.63 .052 .059 + 46 0.0 Rym i

D 132 Rym .648 10.094 7 0.204 8 63,63 63.53 .056 .065 + 62 0.0 Ryn i

D 136 Rym .661 10.100 8 0.216 6 65.65 65,65 .068 .046 - 13 0.0 Rym i

D 284 Sch 50.524 -10.116 7 - 0.231 6 61,61 61,61 .055 .049 + 44 0.0 Sch i

D 291 Gut .535 10.112 7 0.220 6 53.53 53,53 .051 .040 + 12 0.0 Stp g

D 298 Sch .551 10.105 7 0.222 8 54,54 60,60 .052 .061 + 20 0.0 Stp g

D 320 Gut .682 10.086 8 0.214 6 58,57 58.58 .059 .048 + 9 0.0 Gst h

D430 Gut 51.573 -10.073 10 - 0.230 10 27.27 27,27 .051 .050 +56 0.0 Prv g

D 439 Gut .583 10.104 6 0.215 5 62,62 62,62 .049 .037 + 27 0.0 Pry g

D 443 Rym .605 10.076 9 0.223 11 64.64 64.64 .073 .090 - 37 0.0 Ryat

D 465 Got .775 10.075 5 0.211 6 54.55 55.55 .038 .042 + 33 0.0 Guth

D 577 Rym 52.583 -10.057 8 - 0.240 10 31.31 31.31 .043 .054 + 15 0.0 Stp h

D 583 Gut .599 10.053 6 0.242 5 65.65 65.65 .050 .043 + 50 0.0 Rym I

D 594 Wlf .632 10.057 9 0.216 8 65.65 64.64 .073 .065 + 39 0.0 Stp h

D 602 Stp .646 10.052 5 0.228 6 66.66 66.66 .042 .046 - 20 0.0 Wif h

ADS 15076 £2804

Y 15 Str 46.884 - 0.741 13 + 2.950 18 29,32 27,29 .074 .098 + 17 + 0.3 Rym i

S 592 Str 48.610 - 0.818 11 + 2.923 10 58.59 65.63 .086 .081 + 10 + 0.3 Duk g

Y 59 Str .676 .799 6 2.940 6 69.63 70.63 .050 .049 + 38 + 0.3 Duk g

Y 97 HIii 49.732 - 0.781 5 + 2.932 8 37.37 41.41 .031 .048 - 13 + 0.3 Rym i

ADS 15600 £2863 4Cep

D 120 Rym 49.640 - 7.323 7 + 1.149 8 64,65 63.65 .057 .062 + 35 0.0 Duk g
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No. of Images Mean Error Hour
Plate Obs. Date Aacos6 m.e. A6 m.e. Measured in Single Image Angle Eff. Meas.

No. 1900+ Ahtcosa A6 ACIcoS6 A6 (min) Am Mach.

ADS 15600 (continued)

D 128 Got 49.645 - 7.19 t t!007 + 11.146 f ."006 62.62 64.64 ±."058 t "047 +117 0.0 Rym i
D 133 Rym .648 7.346 8 1.154 7 65.65 65.64 .061 .057 + 18 0.0 Rym i
D 153 Got .782 7.355 7 1.138 7 64,64 64.64 .059 .058 + 27 0.0 Rym i

* D 322 Rym 50.713 - 7.354 12 + 1.122 9 62,62 62,62 .092 .072 + 6 0.0 Gat h
D 324 Got .773 7.343 12 1.149 9 53.53 53.53 .091 .064 + 25 0.0 Rym i

D 444 Rym 51.605 - 7.382 7 + 1.144 7 65.65 65,65 .058 .059 - 6 0.0 Rytr i
D 447 Krs .641 7.400 6 1.141 5 65.64 64.64 .051 .042 + 9 0.0 Gut h
D 458 Get .709 7.388 8 1.145 9 57.55 55,55 .063 .065 + 13 0.0 Wif h
D 466 Gut .775 7.401 4 1.141 4 66.66 66.66 .031 .034 + 23 0.0 Gst h

* ADS 15971 £2909 • Aqr

Y 22 Str 46.964 - 2.240 12 + 0.395 8 21.23 18.20 .054 .035 . 76 + 0.2 Str g

S 593 Str 48.610 - 2.247 9 + 0.335 10 23.23 30.30 .C43 .052 + 33 + 0.2 Stp g
Y 52 HI1 .621 2.267 9 0.336 7 29.27 29,31 .046 .037 - 5 + 0.2 Sch i
Y 60 Str .676 2.224 10 0.335 9 36.31 27,32 .058 .049 + 20 + 0.2 Duk g

Y 98 Hll 49.732 2.210 7 0.316 5 51,49 45,53 .052 .036 - 34 + 0.2 Gut h
Y 101 Str .825 2.180 10 0.313 7 37,38 37.38 .063 .042 - 11 + 0.2 Gat h
S105 HIl .850 2.229 5 0.299 6 69.71 67.70 .044 .047 + 33 + 0.2 Duk g

Y 117 H1l 50.759 - 2.202 5 + 0.261 4 51.51 49.49 .036 .029 - 44 + 0.2 Stp g

Y 131 MI1 51.559 - 2.183 2 + 0.248 2 61.61 60.60 .018 .015 - 18 + 0.2 Pry g
IY 132 HIl .559 2.195 4 0.244 3 27,27 25.25 .019 .017 + 4 + 0.2 Pry g

ADS 16030 £2915

Y 11 Str 46.882 + 8.810 29 - 9.958 19 10.11 17.17 .093 .078 + 33 , 0.1 Rym i

D 22 Rym 48.572 + 8.857 22 - 9.969 25 40.38 40.39 .140 .158 - 68 + 0.1 Gut h
Y 53 Duk .6Z1 8.854 8 9.956 9 63.62 66.64 .067 .071 + 59 + 0.1 Duk g
D 35 Rym .648 8.857 14 9.976 14 83.83 77.80 .127 .120 - 22 + 0.1 Gut b

D 141 Rym 49.719 +8.914 16 - 9.981 15 62.63 63.63 .130 .116 - 3 + 0.1 Gst h
D 148 Gut .746 8.902 13 9.967 13 68,70 68,70 .106 .109 + 48 + 0.1 Gat h
D 170 Rym .855 8.900 12 9.934 10 43.42 42.42 .079 .064 + 20 + 0.1 Gut h

3D 286 Gut 50.524 + 8.986 16 - 9.900 12 49.49 49.49 .110 .087 + 13 + 0.1 Stp g
D 300 Sch .552 8.992 19 9.)22 17 48.48 47.47 .133 .114 + 45 + 0.1 Stp g

D 467 Got 51.775 + 9.020 11 - 9.923 8 67,67 69.68 .086 .068 +54 + 0.1 Gst h

ADS 16291 E2947

D 26 Rym 48.635 + 3.530 11 + 2.029 9 85.84 84.84 .099 .084 - 2 + 0.1 Gat h
D 30 Rym .646 3.464 17 1.970 17 81,80 82.8Z .150 .151 - 26 + 0.1 Gut h
D 36 Rym .648 3.458 14 1.955 14 77.78 69."0 .123 .120 + 18 + 0.1 Rym h

Y 99 Hll 49.732 + 3.534 7 + 2.025 7 73.73 73,73 .062 .061 - 5 + 0.1 Gut h
D 157 Rym .784 3.557 10 2.022 9 65.65 65.65 .085 .072 448 + 0.1 Rym i

SD 159 Gut .790 3.582 13 2.034 12 63,62 65.61 .105 .098 + 53 + 0.1 Gut h
. Y 102 Str .825 3.589 6 2.023 6 37.37 36.37 .037 .036 + 16 + 0.1 Duk g

D 327 Rym 50.786 + 3.590 9 + 2.008 6 65.65 64.64 .070 .052 + 36 + 0.1 Stp g
D 338 Gut .926 3.560 13 2.021 10 53.53 55.55 .095 .074 + 28 + 0.1 Rym i

D 426 Gut 51.559 + 3.622 5 + 2.033 4 60,60 64,64 .036 .036 + 35 + 0.1 Prv g
D 433 Gut .581 3.626 5 2.043 5 66,66 66.66 .042 .043 476 + 0.1 Prv g
D 445 Rym .605 3.592 11 2.019 9 65.64 66.66 .087 .074 - 9 + 0.1 Rym i

* D 459 Gut .709 3.584 5 2.061 5 66.66 66.66 .042 .038 + 54 + 0.1 Gut h

BGC 12038 OT (App) 238

D 13 Rym 48.517 -67.904 17 +12.551 16 77.78 78.78 .152 .138 -158 + 0.6 Gut h

ADS 16407 £2971

D 41 Rym 48.741 + 0.480 10 + 5.436 11 84.84 84.84 .096 .098 - 7 4 1.2 Rym h
D 46 Rym .801 0.403 10 5.472 14 83.85 85.85 .095 .127 - 48 + 1.2 Rym i

1D 317 Sch 50.644 + 0.379 10 + 5.439 11 60.60 60.60 .082 .085 + 72 4 0.2 Stp g

SD 449 Rym 51.644 + 0.382 9 + 5.455 9 44.44 46.46 .061 .060 + 14 + 0.2 Rym i

"" ADS 16693 £ 3006

D 47 Rym 48.802 + 2.138 13 - 5.892 17 66.66 66.66 102 .135 + 55 + 0.5 Gut h

')J 54 Rym .919 2.203 16 5.837 8 78.73 80,80 .139 .076 + 21 4 0.5 Rym h
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No. of Images Mean Error Hour
Plate Obs. Date Aoacosd m.e. A4 m.e. Measured in Single Image Angle Elf. Meas.

No. 1900+ Actcosb A6 AaIcos6 A6 (min) Am Mach.

ADS 16693 (continued)

D 154 Gat 49.782 + 2236 1t1011 - 5.894 ±1009 65,63 64.66 ± !.'090 ± "075 + 18 + 0.5 GOt h
D 162 Gat .793 2.227 9 5.863 10 63.63 67,67 .074 .084 + 24 + 0.5 Rym i

D 335 Gat 50.797 + 2.250 19 - 5.851 17 48,55 56.56 .139 .127 + 9 + 0.5 Rymi
D 339 Got .926 2.221 13 5.864 13 55,55 55,55 .093 .097 +61 + 0.5 Rymi
D 340 Rym .964 2.229 15 5.816 17 62,62 63.63 .120 .136 + 17 + 0.5 Rym i
D 345 Gat .967 2.265 15 5.868 15 57.57 55.55 .111 .113 +41 + 0.5 Stp g

D431 Gat 51.576 + 2.280 9 - 5.872 6 59.59 61.61 .070 .047 + 59 + 0.5 Pry g
D 450 Rym .644 2.262 11 5.852 9 61.59 65.65 .087 .071 + 54 + 0.5 Rym i
D 451 Kra .674 2.258 11 5.881 8 38.39 38,38 .070 .050 + 44 + 0.5 WlIf h
D1454 Kra .682 2.256 15 5.856 11 46.47 47.48 .104 .077 + 3 + 0.5 Rym

ADS 16713 £3007

S 611 SIr 49.678 + 5.940 23 - 0.009 20 35.34 34.35 .137 .115 + 30 - 0.1 Duk g
S 616 Str .689 6.062 30 0.042 20 27.27 31.30 .155 .111 - 53 - 0.1 Duk g

S 623 Str .694 5.911 18 0.025 12 25,Z4 25,25 .089 .063 - 49 - 0.1 Gst h

D146S Gat 51.783 + 5.918 17 - 0.060 12 38.40 41.38 .105 .073 + 91 - 0.2 Gath
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CONTENTS OF TABLE H

Table JI contains the mean yearly places obtained from the measures in Table I.
Each mneasure entered into the mean places according to the weights Dbtained from the
reduction of the internal mean errors to external mean errors (See page 7).

Col. 1. ADS number of star.
Col. 2. Epoch of mean place.
Col. 3. A Gcos b (Equinox of date) with its external mean error.
Col. 4. A6 (Equinox of date) with its external mean error.
Col. 5. Distance.
Col. 6. Position angle (Equinox of date).
Col. 7. Position angle reduced for precession to the equinox 2000.
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ADS Date

Number 1900+ Aacosb m.e. Ab ra.e. d PMo

48 45.877 + 2.1177 •".012 - V03Z + .'VIZ 5!444 157o57 157957
48 46.878 + 2.032 .013 - 5.079 .010 5.470 158.19 158.19
48 49.791 + 1.909 .007 - 5.164 .007 5.510 159.71 159.71
48 50.834 + 1.869 .009 - 5.192 .008 5.518 160.ZO 160.20
48 51.710 + 1.838 .016 - 5.260 .015 5.571 160.74 160.74

56 48.924 + 4.122 .009 - 6.548 .009 7.737 147.81 147.82
56 50.967 + 4.133 .020 . 6.534 .017 7.731 147.69 147.69

60 48.621 +2.864 .009 2.073 .010 3.536 125.90 125.90
60 49.745 + 2.832 .007 - 2.056 .007 3.500 125.98 125.98

238 50.964 - 3.468 .030 - 2.374 .023 4.203 235. CI 235.63

497 48.802 + 2.538 .020 + 5.310 .020 5.885 25.55 ,5.60
497 49.940 + 2.601 .011 + 5.453 .010 6.042 25.50 25.55
497 50.967 + 2.623 .017 + 5.501 .016 6.094 25.49 25.54

671 47.971 - 9.560 .012 +2.879 .012 9.984 286.76 286.87
6?1 48.821 - 9.568 .008 + 3.001 .009 10.028 287.41 287.52
671 50.800 - 9.612 .008 + 3.305 .008 10.164 288.98 289.08
671 52.035 - 9.669 .009 + 3.480 .009 10.276 289.79 289.89

895 46.995 - 2.146 .009 - 6.042 .007 6.412 199.55 199.63
895 48.917 - 2.208 .014 - 6.066 .013 6.455 200.00 200.08
895 49.774 - 2.192 .009 - 6.068 .008 6.452 199.86 199.94
895 50.773 - 2.188 .019 - 6.038 .018 6.422 199.92 200.00
895 51.783 - 2.162 .020 - 6.009 .018 6.386 199.79 199.87

1630 46.003 + 8.842 .010 +4.466 .010 9.906 63.20 63.40
1630 49.678 +8.829 .011 +4.454 .012 9.889 63.23 63.42
1630 51.960 + 8.812 .008 + 4.474 .008 9.883 63.08 63.26

1697 46.003 + 3.665 .014 + 1.175 .012 3.849 72.22 72.41

1860 49.678 +6.673 p015 - 2.986 .015 7.311 114.11 114.54

1860 52.054 + 6.658 .015 2.948 .016 7.281 113.88 114.,8

2081 49.034 -16.0Z5 .020 +10.052 .019 18.917 302.10 302.38
2081 50.048 -16.027 .016 +10.001 .014 18.891 301.96 302.23

2218 46.006 - 4.254 .013 - 5.281 .009 6.781 218.85 219.08
2218 47.972 - 4.224 .016 - 5.241 .017 6.731 218.87 219.09

2757 47.972 + 6.182 .014 + 5.035 .013 7.973 50.84 51.16
2757 48.918 + 6.157 .014 +4.966 .013 7.910 51.11 51.42
2757 50.031 +6.160 .009 +4.983 .008 7.923 51.03 51.34
2757 50.929 +6.173 .009 + 4.947 .009 7.912 51.29 51.59
2757 51.879 + 6.147 .010 4 4.913 .010 7.869 51.37 51.67

3079 49.034 + 3.558 .024 - 5.370 .022 6.423 146.47 146.73
3079 50.097 + 3.522 .016 - 5.326 .016 6.385 146.52 146.77
3079 50.787 + 3.580 .015 - 5.347 .014 6.435 146.20 146 .45
3079 51.877 + 3.540 .010 - 5.304 .009 b.377 146.28 146.52

3188 46.006 - -46 .011 + 3.854 .010 4.461 30. Z3 30.56
3188 47.972 + 2.235 .014 + 3.7)21 .014 4.513 29.68 30.^,

3353 46.005 + 1.059 .008 + 3.795 .008 3.940 15.59 1.90
3353 47.019 + 1.067 .011 + 3.793 .010 3.940 15.71 16.02
3353 48.871 + 1.057 .006 + 3.810 .006 3.%54 15.51 15.81
3353 50.077 + 1.057 .011 + 3.827 .010 3.970 15.44 15.73
3353 51.051 + 1.047 .009 + 3.825 .008 3.966 15.31 15.59
3353 52.032 + 1.OZ6 .015 + 3.840 .014 3.975 14.96 35.24

3417 47.019 - 4.357 .019 + 1.482 .017 4.602 288.79 289.07
3417 48.788 - 4.336 .009 + 1.487 .009 4.579 288.93 289.20
3417 49.048 - 4.309 .017 + 1.442 .016 4.544 288.50 288.77

3568 48.788 + 0.553 .012 - 2.511 .011 2.571 167.58 167 85

3572 50.071 - 0.137 .011 + 5.382 .012 5.384 358.54 358.88
3572 50.926 - 0.136 .011 + 5.348 .011 5.350 35b.54 358.87

4099 50.099 - 6.083 .010 - 5.446 .010 8.165 228. 16 228.64
4099 51 096 - 6.120 .020 - 5.412 .019 8.170 228.51 228.98
4099 52.174 - 6.003 .028 - 5.350 .029 8.041 228.29 .28.75

4179 46.008 + 2.966 .008 + 3.164 .008 4.351 43.34 43.64

4200 49.056 - 3.794 .007 - 0.227 .007 3.801 266.58 266. 88
4200 50.017 - 3.78-1 .009 - 0.217 .008 3.788 266.72 267.02
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ADS Date

Number 1900+4 Aacoa6 m.e. A6 m.e. d PAN

5368 50.049 + 3N084 I .V012 - 2%640 1 !012 41"060 130%7 131°11

5368 50.990 + 3.097 .011 - z.654 .012 4.079 130.59 131.12

5400 A.B 46.008 + 1.499 .012 - 0.139 .010 1.505 95.30 95.88

5400 51.154 + !.637 .009 - 0.094 .009 1.664 93.29 93.82

5400 51.926 + 1.487 .014 - 0.099 .012 1.490 93.81 94.33

5400 A.C 46.008 - 6.881 .009 + 5.320 .009 8.698 307.71 308.29

5400 50.049 - 7.010 .018 + 5.281 .012 8.777 306.99 307.53

5400 51.055 - 6.876 .008 + 5.306 .007 6.685 307.66 308.19

5400 51.944 - 6.933 .014 4 5.289 .012 8.720 397.34 307.86

5400 AB.C 50.050 - 7.415 .018 + 5.296 .01d 9.11.2 305.54 306.08

5400 52.038 - 7.493 .015 + 5.340 .016 9.201 305.48 306.00

5559 50.110 + 3.197 .011 - 6.019 .010 6.815 152.02 152.30

5559 52.164 + 3.216 .011 - 6.034 .011 6.838 151.94 15Z.21

5963 46.009 - 3.749 .012 - 5.350 ,012 6.533 Z15.02 215.33

5963 49.008 - 3.7-36 .013 - 5.215 .011 6.415 215.62 215.91

5983 50.120 - 3.762 .013 - 5.242 .012 6.452 215.61 215.99

5983 51.096 - 3.766 .013 - 5.231 .013 6.446 215.75 216.03

5983 52.152 - 3.765 .009 - 5.219 .014 6.435 215.81 216.08

6175 46.104 - 0.818 .008 - 3.161 .008 3.265 194.51 194.84

6175 46.965 - 0.751 .009 - 3.130 .001; 3.219 193.49 193.81

6175 48.0;) - 0.632 .006 - 2.995 .007 3.061 191.92 192.23

6175 49.166 - 0.544 .0C6 - 2.967 .006 3.016 190.39 '90.70

6175 51.172 - 0.345 .013 - 2.839 .013 2.860 186.93 187.23

6175 52.127 - 0.265 .004 - 2.783 .004 2.796 185.44 185.73

6650 46.1*0 + 5.620 .039 - 0.501 .009 5.648 95.70 95.97

, 6650 16.969 + 5.602 .007 - 0.531 .006 5.627 95.41 95.67

S6650 48.090 + 5.550 .009 - 0.582 .009 5.580 95.99 95.25

6650 49.279 + 5.572 .008 - 0.573 .008 5.601 95.87 96.12

- 6650 50.012 + 5.581 .007 - 0.580 .006 5.611 95.93 96.18

6650 51.155 + 5.687 .007 - 0.557 .006 5.714 95.59 95.83

665C 52.063 + 5.731 .o06 - 0.522 .006 5.755 95.20 95.44

7067 52.155 + 2.481 .008 + 1.116 .008 2.720 65.78 66.38

7139 06.004 - 0.900 .009 - 5.154 .009 5.232 189.91 190.13

7139 49.135 - 0.899 .007 - E.166 .007 5.244 189.87 190.08

7139 50.167 - 0.895 .008 - 5.165 .008 5.242 189.84 190.04

7139 51.156 -0.870 .010 - 5.188 .010 5.260 189.5Z 189.72

7139 52.253 - 0.867 .011 - 5.193 .011 5.265 189.46 189.66

7251 46.979 +17.868 .008 + 4.072 .007 18.326 77.16 77.49
7,51 49.269 +17.856 .008 + 3.835 .008 18.263 77.88 78.19

7251 50.005 +17.857 .010 + 3.797 .009 .1 .256 "48.00 78.31

7251 51.164 +17.850 .009 + 3.690 .008 16.227 78.32 78.62

7251 52.205 +17.860 .009 + 3.573 .009 MS.206 78.68 78.98

7380 51.2'7 - 0.744 .008 + 2.190 .008 r.313 341.23 341.40

7402 50.296 -22. ,48 .013 - 0.322 .012 2Z.750 269.19 269.57

7402 52.314 -22.728 .013 - 0.270 .011 22.730 269.32 269.68

7724 46.924 + 3.678 .010 - 2.107 .009 4.195 120.15 120.29
7724 49.! 55 + 3.656 .009 - 2.151 .008 4.242 120.47 120.60

7778 47.017 - 6.334 .019 + 0.799 .021 6.384 277.19 277.32
7778 30.019 - 6.349 .012 + 0.843 .011 6.405 277.56 277.68

7778 51.280 - 6.372 .011 + 0.841 .01i 6.427 271.52 ?.77.64

7778 52.115 - 6.364 .007 + 0.847 .007 6.420 277.58 277.69

8065 50.066 - 2.342 .910 + 4.419 .011 5.001 332.08 332.19
, 8063 51.276 - 2.350 .010 + 4.422 .009 5.008 332.01 332.12

8065 52.268 - 2.366 .015 + 4.478 .016 5.065 332.%5 332.26

8106 52.311 - 3.426 .009 +12.182 .009 12.655 344.33 344.42

8119 50.242 - 0.726 .008 - 1.397 .010 1.574 207.46 207.52

8119 51.281 - 0.604 .005 - !.424 .005 1.547 202.98 203.04

8119 52.115 - 0.406 .008 - 1.599 .008 1.650 194.25 194.31

8175 49.360 - 0.969 .017 + 5.434 .018 5.454 359.28 359.33

8175 50,265 - 0.073 .008 + 5.476 .008 5.476 359.24 359.29

8175 51.289 - 0.092 .010 + 5.455 .009 5.456 351.03 359.08
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ADS Date
Number 1900+ Aacos6 m.e. A6 m.e. d Pq"c& Paom

8236 50.280 + 1."325 , bo9 - 5.152 t !009 6.0bo0 167i24 167?30
8236 52.193 + 1.301 .006 - 5.832 .008 5.975 167.42 167.47

8250 49.395 - 9.332 .015 - 2.561 .015 9.677 254.65 254.69
8250 50.356 - 9.279 .011 - Z.585 .012 9.632 254.43 254.47
8250 52.309 - 9.248 .009 - 2.6Z4 .009 9.613 254.16 254.20

8477 49.144 - 7.191 .008 + 0.582 .007 7.215 274.63 274.61
8477 50.277 - 7.1?6 .018 + 0.584 .016 7.200 274.65 274.63
8477 51.252 - 7.172 .007 + 0.562 .007 7.194 Z74.48 274.46
8477 52.336 - 7.168 .012 + 0.511 .011 7.186 274.08 274.07

8606 49.038 - 2.157 .016 - 1.096 .016 2.419 243.06 243.02
8606 51.334 - 2.159 .012 - 1.073 .011 2.411 243.57 243.53
8630 47.186 - 4.004 .009 + 3.825 .008 5.537 313.69 313.64
8630 49.252 - 4.006 .005 + 3.718 .005 5.466 312.86 312.81
8630 51.295 - 4.016 .005 + 3.617 .005 5.405 312.01 311.96
8630 52.282 - 4.006 .004 + 3.566 .004 5.363 311.67 311.62

8706 49.327 -14.589 .010 -12.962 .010 19.515 228.38 228.30
8706 50.200 -!4.580 .010 -12.990 .010 19.527 228.30 228.22
8706 51.289 -14.614 .C09 -13.002 .009 19.561 228.34 228.26
39841 52.403 + 5.610 .017 - 1.739 .016 5.873 107.22 107.13

8883 49.333 +25.671 .013 + 6.885 .013 26.578 74.99 74.89
8883 50.267 +25.662 .008 + 6.900 .008 26.573 74.95 74.85
8883 51.287 +25.688 .010 + 6.889 .010 26.596 74.99 74.90

8891 49.396 + 7.036 .014 -?2.564 .014 14.400 150.75 150.58
8891 50.320 + 7.032 .008 -12.567 .008 14.401 150.77 150.60
8891 51.325 + 7.029 .008 -12.6i7 .008 14.443 150.88 150.71
8891 52.300 + 7.019 .006 -12.597 .006 14.420 150.87 150.71

9031 49.095 +1.786 .006 - 1.520 .006 2.345 130.40 130.26
9031 51.25b + .1.813 .008 - 1.689 .008 2.478 132.97 132.83
9031 52.115 + 1.848 .009 - 1.799 .009 2.579 134.23 134.10
9134 49.231 + 2.577 .009 + 3.979 .009 4.741 32.93 32.78

9134 50.378 + 2.592 .013 + 4.003 .012 4.769 32.91 32.76
9134 51.280 i2.560 .013 + 3.986 .012 4.737 32.90 32.76
913* 52.097 + 2.572 .010 + 3.960 .009 4.722 33.01 32.87

9413 49.442 - 0.253 .012 + 6.077 .013 6.082 357.62 357.42
9413 50.360 - 0.350 .006 . 6.171 .006 6.181 356.75 356.55
9413 51.421 - 0.472 .004 + 6.270 .004 6.288 355.63 355.44
9413 52.337 - 0.570 .005 + 6.321 .005 6.347 354.84 354.65

9494 49.171 - 1.6q7 .007 - 0.483 .007 1.755 254.02 253.72

9580 50.542 + 2.656 .011 -13.108 .011 13.374 168.55 168.34
9580 51.430 + 2.652 .006 -13.104 .007 13.370 168.56 168.35
9580 52.430 + 2.680 .010 -13.097 .009 13.368 168.44 168.24

9626 49.247 + 0.873 .006 + 1.576 .007 1.802 28.98 28.70
§626 51.258 + 0.864 .011 + 1.637 .010 1.851 27.83 27.57

9909 49.431 + 6.209 .019 + 4.321 .017 7.56: 55.17 54.92
9909 50.491 + 6.132 .008 +4.349 .008 7.518 54.65 54.41
9909 51.366 + 6.150 .013 + 4.396 .012 7.560 54.44 54.20

9910 50.511 +11.331 .011 - 1.952 .011 11.497 99.77 99.53

9979 49.322 - 4.306 .006 - 4.068 .006 5.924 226.63 226.33
9979 50.410 - 4.343 .008 - 4.069 .008 5.951 226.67 226.57
9979 51.433 - 4.407 .007 - 4.083 .006 6.008 227.19 227.90
9979 52.377 - 4.419 .005 - 4.084 .005 6.017 227.26 226.97

10345 48.513 + 2.132 .005 + 0.018 .005 2.132 89.52 89.04
10345 49.460 + 2.136 .004 + 0.063 .004 2.145 88.31 87.84
10345 50.496 + 2.138 .006 + 0.110 .005 2.141 87.05 86.59
10345 51.474 + 2.126 .004 + 0.143 .004 2.131 86.15 85.70
10345 52.470 + 2.124 .006 + 0.206 .006 2. 34 84.46 84.02

10394 49.651 - 0.662 .012 - 7.720 .010 7.748 184.90 184.61
10394 50.540 - 0.679 .009 - 7.693 .009 7.723 185.04 184.75
10394 51.554 - 0.725 .014 - 7.696 .013 7.730 185.38 185.10

10759 48.596 + 7.994 .009 +29.230 .008 30.303 15.29 14.36
10759 49.650 + 8.010 .009 +29.298 .009 30.373 15.29 14.38
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10759 50.569 + 7.990 ! ".009 +29!265 1 '.009 30.336 15.27 14637

10759 51.410 + 8.022 .010 +Z9.248 .010 30.328 15.34 14.46

10759 5Z.56Z + 8.004 .007 +29.266 .007 30.341 15.30 14.44

11046 47.433 + 5.909 .012 - 1.922 .012 6.214 108.01 107.7Z

11046 48.617 + 5.830 .006 - 1.798 .006 6.101 107.14 106.85

11046 49.660 + 5.749 .005 - 1.624 .005 5.974 105.77 105.49

11046 50.565 + 5.682 .006 - 1.514 .006 5.880 104.92 104.64

11046 51.494 + 5.611 .004 - 1.389 .004 5.780 103.90 103.63

11046 52.584 + 5.487 .005 - 1.242 .005 5.626 1OZ.75 102.49

11061 48.689 -15.422 .007 -11.738 .007 19.381 233.01 231.68

11061 50.562 -15.414 .016 -11.751 .019 19.382 232.68 231.10

11061 51.546 -15.417 .009 -11.742 .009 19.379 232.71 231.16

11089 48.718 - 0.701 .010 -14.153 .010 14.170 182.84 182.52

11069 50.574 - 0.683 .009 -14.180 .009 14.196 182.76 182.45

11089 51.496 - 0.701 .007 -14.204 .007 14.221 182.83 182.53

11089 52.615 - 0.656 .007 -14.198 .007 14.213 182.65 182.36

11483 49.538 + 0.140 .010 - 1.750 .012 1.756 175.43 175.14

11483 50.510 ÷ 0.161 .009 - 1.779 .010 1.786 174.83 174.54

11483 51.564 + 0.162 .007 - 1.825 .008 1.832 174.93 174.65

11632 47.438 + 5.705 .015 -15.025 .014 16.072 159.21 158.64

11632 48.618 + 5.627 .007 -14.983 .007 16.005 159.42 158.87

11632 49.678 + 5.527 .009 -15.018 .010 16.003 159.80 159.26

11632 50.636 + 5.454 .012 -14.947 .011 15.911 159.95 159.42

11632 51.545 + 5.391 .007 -14.951 .007 15.893 160.17 159.65

11632 52.606 + 5.322 .008 -14.900 .007 15.822 160.34 159.83

11635 48.594 + 0.162 .007 + 2.832 .007 2.837 3.27 3.56

11635 49.538 + 0.150 .014 + 2.843 .013 2.847 3.02 3.38

11635 50.510 + 0.124 .011 + 2.834 .009 2.837 2.51 2.86

11635 48.598 + 2.099 .006 - 0.604 .005 2.184 106.05 105.76

11635 49.538 + 2.129 .007 - 0.582 .007 2.207 105.29 104.93

11635 50.496 + 2.163 .005 - 0.574 .005 2.238 104.86 104.51

11635 51.548 + 2.181 .005 - 0.568 .005 2.254 104.60 104.26

11635 52.444 +2.187 .006 - 0.541 .007 2.253 103.89 103.55

12169 48.572 - 4.636 .008 - 7.048 .008 8.436 213.34 212.92

12169 49.715 - 4.594 .009 - 7.076 .009 8.437 212.99 212.58

12169 50.535 - 4.599 .007 - 7.056 .007 8.422 213.10 212.69

12169 51.599 - 4.599 .007 - 7.048 .007 8.416 213.13 212.73

12169 52.595 - 4.573 .007 - 7.061 .007 8.412 212.93 212.54

12815 47.505 +27.888 .008 -27.106 .008 38.891 134.19 133.77

12815 48.607 +27.907 .005 -27.121 .005 38.915 134.18 133.77

12815 49.624 +27.952 .008 -27.162 .008 38.975 134.18 133.78

12815 50.552 +27.941 .006 -27.126 .006 38.943 134.15 133.76

12815 51.536 +27.967 .006 -27.135 .006 38.967 134.14 133.76

12815 52.598 +27.969 .006 -27.153 .006 38.981 134.17 133.80

14279 48.614 -10.128 .007 - 0.213 .008 10.130 268.80 268.58

14279 49.595 -10.112 .006 - 0.206 .006 10.114 268.83 268.61

14279 50.573 -10.105 .007 - 0.222 .007 10.107 268.74 268.52

14279 51.639 -10.083 .007 - 0.219 .007 10.085 268.76 268.55

14Z74 52.616 -10.055 .007 - 0.232 .007 10.058 268.68 268.46

15076 46.884 - 0.741 .014 + 2.950 .017 3.042 345.90 345.71

15076 48.657 - 0.804 .007 + 2.935 .007 3.043 344.68 344.49

15076 49.732 - 0.781 .008 + 2.932 .010 3.034 345.08 344.90

15600 49.678 - 7.336 .007 + 1.147 .007 7.425 278.89 278.57

15600 50.143 - 7.349 .012 + 1.136 .011 7.436 278.79 278.48

15600 51.685 - 7.393 .007 + 1.143 .007 7.481 278.79 278.48

15971 46.964 - 2.2t0 .012 + 0.395 .010 2.275 280.00 279.88

15971 48.637 - 2.247 .006 + 0.335 .006 2.272 278.48 278.37

15971 49.802 - 2.209 .005 + 0.309 .005 2.231 277.96 277.85

15971 50.759 - 2.202 .008 + 0.261 .008 2.217 276.76 276.65

15971 51.559 - 2.189 .005 + 0.246 .005 2.203 276.41 276.30

16030 46.882 + 8.810 .026 - 9.958 .018 13.296 138.50 138.39

16030 46.621 + 8.855 .008 - 9.952 .008 13.329 138.37 138.26

16030 49.780 + 8.905 .010 - 9.958 .010 13.359 138.19 138.08

16030 50.536 + 8.989 .014 - 9.909 .013 13.379 137.79 137.68

16030 51.775 + 9.020 .016 - 9.923 .015 13.410 137.73 137.63
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16291 48.642 + 3!489 Iw10 + 10991 _ .b1o 4%17 60-11 59"°7

16291 49.783 + 3.565 .006 + 2.025 .006 4.100 60.40 60.16

16291 50.848 + 3.577 .011 + 2.014 .010 4.105 60.62 60.39

16Z91 51.613 + 3.607 .007 + 2.040 .007 4.144 60.51 60.28

OX(App)Z38 48.517 -67.904 .020 +12.551 .019 69.054 780.47 280.25

16407 48.770 + 0.411 .011 * 5.453 .u12 5.468 4.31 3.92

16407 50.644 + 0.379 .016 + 5.439 .016 5.452 3.99 3.62

16407 51.644 + 0.382 .015 5.455 .015 5.468 4.01 3.64

16693 48.866 ÷ 2.167 .013 - 5.85? .012 6.245 159.70 159.64

16693 49.788 + 2.231 .011 - 5.879 .011 6.288 159.20 159.14

16693 50.919 + 2.240 .009 - 5.851 .009 6.265 159.05 158.99

16693 51.640 + 2.265 .006 - 5.866 .007 6.288 158.89 158.83

16713 49.688 + 5.952 .013 - 0.025 .010 5.952 90.24 90.19

16713 51.783 + 5.918 .018 - 0.060 .014 5.918 90.58 90.53
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